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(57)Abstract: 

PROBLEM TO BE SOLVED: To approve the flow rate of 
a mass flow controller officially and precisely by using a 
real process gas. 

SOLUTION: In gas lines 23A, 23B, cut off valves 25A, 
25B, mass flow controllers 27A, 27B and cut off valves 
29A, 29B are provided from an upper stream side 
respectively and joined and a pressure sensor 11 is 
installed there and then reach a process chamber 37 
through the cur off valve 21. When the cut off valve 21 
is closed after exhausting once the installation position 
of the pressure sensor 1 1 and the cut off valve 25A is 
opened, the indication value of the pressure sensor 1 1 is 
increased by the flow in of a process gas A and a flow 
rate is approved officially by the increase speed. The 
leak from the cut off valve can be approved officially by 
the change of the indication value of the pressure 
sensor 1 1 when the installation position of the pressure 
sensor 1 1 is held in an air tight state. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS _ ....... 

[CWmll ln the system which authorizes the gas piping system which supplies process gas to a 
pVocTss chamber from the source of process gas via the gas line equipped with the st isolat.cn 
valve, the massflow controller, and the tail end isolation valve of the downstream of the 
downstream It has the pressure gage which measures the pressure ^.n the close side ocat.cn of 
said tail end isolation valve, and said 1 st isolation valve .s opened Sa.d tail end .solat.cn valve 
Closing The assay system of the gas piping system characterized by authoring the flow rate of 
said massflow controller by measuring the pressure buildup when introducing process gas ^.nto 
the upstream of said tail end isolation valve through said massflow controller w.th sa.d pressure 

55m 2] In the system which authorizes the gas piping system which supplies process gas to a 
process chamber from two or more sources of process gas via two or more gas lines equ.pped 
with the 1 st isolation valve, the massflow controller, and the 2nd isolat.on valve of the 
downstream of the downstream, respectively It has the pressure gage which measures the 
pressure in the close side location of the tail end isolation valve prepared down-stream from the 
juncture of each of said gas line, and said tail end isolation valve. Sa.d 1st isolation valve and 2nd 
isolation valve of a certain gas line are opened. Said tail end isolation valve and said 2nd isolation 
valve of all other gas lines Closing, When the process gas is introduced into the upstream of said 
tail end isolation valve through said massflow controller of the gas line The assay system of the 
gas piping system characterized by authorizing the flow rate of said massflow controller of the 
eas line by measuring ********** with said pressure gage. 

[Claim 3] In the system which authorizes the gas piping system which supplies process gas to a 
process chamber from two or more sources of process gas via two or more gas mes equ.pped 
with the 1 st isolation valve, the massflow controller, and the tail end isolat.cn valve of the 
downstream of the downstream, respectively The vent line which opens the close s.de location 
of each of said tail end isolation valve for free passage to an exhaust port, and the vent isolation 
valve prepared in this vent line, Said vent line, said each gas line, and the 3rd isolation valve 
prepared in between, respectively. It has the pressure gage which measures the pressure in the 
close side location of said vent isolation valve, and said 1st isolation valve and 3rd isolation valve 
of a certain gas line are opened. Said tail end isolation valve, said 3rd isolation valve of a I other 
gas lines, and said vent isolation valve Closing, When the process gas is introduced into the 
upstream of said vent isolation valve through said massflow controller of the gas line The assay 
system of the gas piping system characterized by authorizing the flow rate of sa.d massflow 
controller of the gas line by measuring ********** with said pressure gage 
[Claim 4] The assay system of the gas piping system which samples the indicated value of sa.d 
manometer with a predetermined time interval, appoints the object range at the absolute value of 
the correlation coefficient of the sampled data becoming beyond a predetermined value, and is 
characterized by authorizing the flow rate of said massflow controller with this inclination in 
quest of an inclination with the least square method about the data of sa.d object w.th.n the 
limits in the assay system of the gas piping system indicated to either claim 1 thru/or claim 3 
[Claim 5] The assay system of the gas piping system characterized by changing flow rate setting 
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out of said massflow controller so that may measure at the time of mounting of said massflow 
controller the result may be memorized as initial value, it may measure aga.n after gas piping 
system operation in the assay system of the gas piping system indicated to e.ther claim 1 
thru/or claim 4 and the gap from said initial value of the result may be compensated. 
[Claim 6] In the system which authorizes the gas piping system which supplies process gas to a 
process chamber from the source of process gas via the gas line equipped with the 1st isolation 
valve and the massflow controller of the downstream It has the pressure gage which measures 
the pressure in the close side location of said massflow controller. The indicated value is 
sampled with a predetermined time interval, measuring the failure of pressure when exhausting 
said 1 st isolation valve through the closing aforementioned massflow controller with sa.d 
pressure gage. The object range is appointed at the absolute value of the correlation coefficient 
of the data sampled by this sampling means becoming beyond a predetermined value. The assay 
system of the gas piping system characterized by authorizing the flow rate of said massflow 
controller with this inclination in quest of an inclination with the least square method about the 

data of said object within the limits. .... * „ 

[Claim 7] In the system which authorizes the gas piping system which supplies process gas to a 
process chamber from the source of process gas via the gas line equipped with the 1st isolation 
valve and the massflow controller of the downstream It has the pressure gage which measures 
the pressure in the close side location of said massflow controller. The failure of pressure when 
exhausting said 1st isolation valve through the closing aforementioned massflow controller is 
measured with said pressure gage at the time of mounting of a massflow controller. The assay 
system of the gas piping system characterized by changing flow rate setting out of sa.d massflow 
controller so that it may measure again and the gap from said initial value of the result may be 
compensated after system operation. 

[Claim 8] The assay system of the gas piping system characterized by having the test gas line 
which supplies test gas to the close side location of said massflow controller from the source of 
test gas, and which can be intercepted in the assay system of the gas piping system md.cated to 
claim 6 or claim 7, and authorizing using test gas. 

[Claim 9] In the system which authorizes the gas piping system which supplies process gas to a 
process chamber from the source of process gas via the gas line equipped with the 1st isolation 
valve and the tail end isolation valve of the downstream The assay system of the gas piping 
system characterized by authorizing the leakage of said 1 st isolation valve or a tail end isolation 
valve by change of the indicated value of said pressure gage in the condition of having the 
pressure gage which measures the pressure in the location between said 1st isolation valve and 
tail end isolation valves, and having closed said 1st isolation valve and tail end isolation valve 
[Claim 10] In the system which authorizes the gas piping system which supplies process gas to a 
process chamber from two or more sources of process gas via two or more gas lines equipped 
with the 1st isolation valve, respectively It has the tail end isolation valve prepared down-stream 
from the juncture of each of said gas line, and the pressure gage which measures the pressure in 
the close side location of said tail end isolation valve, said every — change of the indicated 
value of said pressure gage in the condition of having closed the 1st isolation valve and sa.d tail 
end isolation valve — said every — the assay system of the gas piping system characterized by 
authorizing the leakage of either of the 1 st isolation valve, or a tail end isolation valve. 
[Claim 11] In the system which authorizes the gas piping system which supplies process gas to a 
process chamber from two or more sources of process gas via two or more gas l.nes equipped 
with the 1st isolation valve and the tail end isolation valve of the downstream, respectively The 
vent line which opens the close side location of each of said tail end isolation valve for free 
passage to an exhaust port, and the vent isolation valve prepared in this vent me, Sa.d vent l.ne, 
said each gas line, and the 3rd isolation valve prepared in between, respectively, It has the 
pressure gage which measures the pressure in the close side location of sa.d vent isolation 
valve By change of the indicated value of said pressure gage in the condition of having opened 
said 3rd isolation valve of a certain gas line, and having closed said 1st isolation valve of the gas 
line and a tail end isolation valve, said 3rd isolation valve of all other gas l.nes, and sa.d vent 
isolation valve The assay system of the gas piping system charactenzed by authorizing the 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the assay system of the gas piping system in 
which assay of the flow rate precision of a massflow controller and assay of leakage of an 
isolation valve are possible in the condition of having incorporated into the system at the detail, 
further about the assay system of a gas piping system used for example, for a semi-conductor 
manufacturing facility etc. 
[0002] 

[Description of the Prior Art] In the membrane formation equipment in a semi-conductor 
manufacturing facility, dry etching equipment, etc., strong inflammability gas, such as corrosive 
gas, such as so-called special material gas, chlorine gas, etc., such as a silane and a phosphine, 
and hydrogen gas, etc. is used, for example, these gas — ** — the flow rate must be managed 
very strictly for the reasons nil why that the flow rate influences the quality of a process 
directly, the burden of the damage elimination equipment installed in ** exhaust air system, and 
** gas itself are expensive etc. And with at most 500 seem extent, since the actual quantity of 
gas flow used in a process is small, it arranges a well-known massflow controller in piping, and he 
is trying to pass the optimal flow rate for every type of gas and process recipe. Accommodation 
of applied voltage performs setting out of the flow rate in a massflow controller here. 
[0003] By the way, among process gas, also within the property top gas line, especially the 
charge gas of membrane formation lumber may deposit a solid, and may change flow rate 
capacity. Since a real flow rate changes even if the relation of the applied voltage and the real 
flow rate in the massflow controller will naturally change and there will be no change in flow rate 
setting out, if this change takes place, the stability of a process will be checked. When such 
[ actually ] change takes place, setting out of applied voltage must be corrected in order to pass 
a right quantity of gas flow. At this time, the need of authorizing the flow rate of a massflow 
controller arises. Possibility that a solid deposits in the capillary part in a massflow controller 
especially as compared with other parts, and the effect of [ at the time of depositing ] are large. 
[0004] Although flow rate assay of this massflow controller is fundamentally performed using a 
film flowmeter, this measurement must be performed by having to remove a part of piping, must 
attach piping to the condition of a basis again after measurement, and must carry out a leakage 
check. For this reason, an activity will take time and effort dramatically. Although it is possible to 
use the vacuum gage with which the process chamber is equipped as an approach (build up 
method) of performing flow rate assay in the condition [ having constructed piping ], this is also 
insufficient in respect of a duration or precision. 

[0005] What was indicated by JP,7-306084,A is mentioned as a flow rate assay system of the 
conventional massflow controller which enables such measurement This system performs flow 
rate assay with the pressure drawdown rate which lets the massflow controller from the 
condition that the gas line was filled with the nitrogen gas of place constant pressure pass, using 
nitrogen gas as gas for measurement. For this reason, in order to supply the nitrogen gas for a 
purge, the isolation valve and the pressure sensor are formed here using the purge line prepared 
besides each process gas line. In this system, where the isolation valve of the line of the 
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massflow controller which it is going to measure is closed, nitrogen gas is introduced from the 
purge line, and the pressure drawdown rate when closing an isolation valve and emitting nitrogen 
gas to an exhaust air system is measured. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles in said 
system which measures with different nitrogen gas from process gas. 

[0007] First in said system, the flow characteristics measured with nitrogen gas and the flow 
characteristics in the actually used process gas are not necessarily in agreement the place 
which is representing the flow characteristics of a massflow controller with the result of having 
carried out flow rate assay with nitrogen gas. For this reason, when the real process is being 
performed, the dependability of assay data may be inadequate. Moreover, although a purge line is 
indispensable in said system, there are not few where no preparation of a purge line is in the gas 
system of a semi-conductor production process. 

[0008] Furthermore, even if it is the system equipped with the purge line, time amount will be 
taken to recover the purity of the process gas in a line after that if nitrogen gas is introduced 
into a line, and the availability of a system will fall. Usually, it is very as rare as about 1 time per 
year to purge a gas line actually by this kind of gas system, and on the other hand, since it is 
necessary to perform flow rate assay of a massflow controller by higher frequency, it will bring a 
result to which the availability of a system falls for assay. 

[0009] moreover, although the pressure drawdown rate is to be measured in said system, a 
pressure is measured twice actually and inclination is searched for from the difference of the 
value, and a time interval — **** — it does not pass, but since it is two-point measurement so 
to speak, precision is low. There were a case where a ripple is in a data acquisition system from 
a pressure sensor especially, and a case where the measurement result of having separated 
remarkably was obtained from true value when it is at the measurement event and the noise has 
ridden. Moreover, even if it turned out that the flow characteristics of a massflow controller have 
shifted from the initial state as a result of measurement the operator needed to perform the 
rehabilitation separately. 

[0010] And although many isolation valves were used for this kind of gas system unescapable, in 
order to authorize that leakage, there are only what can perform only coarse measurement like 
the Bourdon tube, and a thing which is hard to apply to a system like a helium detector which is 
working actually, and the approach of detecting efficient and minute leakage did not exist. In the 
gas system which, on the other hand, treats the special gas like process gas, since it was easy 
to generate a solid etc. in gas, it was easy to produce the minute leakage by biting the solid, and 
a problem. 

[0011] The assay system of the gas piping system which is made in order that this invention may 
solve each trouble of said conventional technique, and can perform flow rate assay of a massflow 
controller in (1) process gas itself is offered, (2) The assay system of the gas piping system 
which can perform flow rate assay with a high precision is offered, (3) It aims at attaining at least 
one of offering the assay system of the gas piping system which can compensate this 
automatically to change of the flow characteristics of a massflow controller, and the offering- 
assay system of gas piping system which can perform assay of existence [ isolation valves / 
(4) ] of leakage **s. 
[0012] 

[Means for Solving the Problem] Invention concerning claim 1 is a system which authorizes the 
gas piping system which supplies process gas to a process chamber from the source of process 
gas via the gas line equipped with the 1st isolation valve, the massflow controller, and the tail 
end isolation valve of the downstream of the downstream. It has the pressure gage which 
measures the pressure in the close side location of said tail end isolation valve, and said 1st 
isolation valve is opened. Said tail end isolation valve Closing, It is characterized by authorizing 
the flow rate of said massflow controller by measuring the pressure buildup when introducing 
process gas into the upstream of said tail end isolation valve through said massflow controller 
with said pressure gage. This invention is for attaining the object of the above (D- 
[0013] If both the 1st isolation valve and a tail end isolation valve are opened according to this 
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invention, process gas will be supplied to a process chamber via a gas line from the source of 
process gas. The quantity of gas flow at this time is in the condition that it is adjusted to the 
predetermined value by the massflow controller, therefore predetermined processing can be 
performed in a process chamber. 

[0014] When [ both ] carrying out flow rate assay of a massflow controller, the 1st isolation valve 
and a tail end isolation valve are opened first. At this time, while process gas is supplied from the 
source of process gas, the down-stream part is open for free passage from the massflow 
controller to the process chamber. By this kind of gas piping system, the exhaust air pump is 
formed down-stream at the pan of a process chamber in many cases, and the pressure of the 
part concerned usually falls even near the vacuum in that case. When the exhaust air pump is 
not formed, it falls to the atmospheric pressure neighborhood. The pressure is measured by the 
pressure gage. Next a tail end isolation valve is closed and the exhaust air by the side of a 
process chamber is intercepted. Then, since a quantity of gas flow is regulated by the massflow 
controller, as for the part between a massflow controller and a tail end isolation valve, a pressure 
rises gradually with process gas. For this reason, since the measurement value of a pressure 
gage goes up gradually, the flow rate of a massflow controller is authorized by this lifting. The 
flow rate assay by process gas is made in this way. 

[0015] Invention concerning claim 2 is a system which authorizes the gas piping system which 
supplies process gas to a process chamber from two or more sources of process gas via two or 
more gas lines equipped with the 1st isolation valve, the massflow controller, and the 2nd 
isolation valve of the downstream of the downstream, respectively. It has the pressure gage 
which measures the pressure in the close side location of the tail end isolation valve prepared 
down-stream from the juncture of each of said gas line, and said tail end isolation valve. Said 1st 
isolation valve and 2nd isolation valve of a certain gas line are opened. Said tail end isolation 
valve and said 2nd isolation valve of all other gas lines Closing, It is characterized by authorizing 
the flow rate of said massflow controller of the gas line by measuring the pressure buildup when 
introducing the process gas into the upstream of said tail end isolation valve through said 
massflow controller of the gas line with said pressure gage. This invention is the pipe line 
handling two or more process gas, and is in what each gas line joins by the upstream from the 
tail end isolation valve for one pressure gage to attain the object of the above (1). 
[0016] If both the 1st isolation valve and tail end isolation valves of a certain gas line are opened 
according to this invention, that process gas will be supplied to a process chamber via that gas 
line from that source of process gas. Two or more process gas may be supplied simultaneously. 
Each quantity of gas flow at this time is in the condition that it is adjusted to the predetermined 
value by the massflow controller, respectively, therefore predetermined processing can be 
performed in a process chamber. 

[0017] Flow rate assay of a massflow controller determines the gas line (assay line) which 
authorizes, and where the 2nd isolation valve of all gas lines (non-authorizing line) besides an 
aperture is closed, it performs the 2nd isolation valve of an assay line. A down-stream part is 
exhausted from a massflow controller (assay controller) to a process chamber side, opening the 
1st isolation valve and tail end isolation valve of an assay line, and supplying process gas to an 
assay line from the source of process gas first, when [ both ] authorizing. The pressure of the 
part is measured by the pressure gage. Next, a tail end isolation valve is closed and the pressure 
of the part between a massflow controller and a tail end isolation valve is raised with process 
gas. Since a quantity of gas flow is regulated by the massflow controller at this time, a pressure 
rises gradually and the flow rate of an assay controller is authorized by this lifting. The flow rate 
assay by process gas is made in this way. Here, since the whole of the 2nd isolation valve of a 
non-authorizing line is closed, process gas does not advance into other massflow controllers. 
[0018] In addition, in invention of claim 1 or claim 2, you may have the vent line which opens the 
close side location of a tail end isolation valve for free passage to an exhaust port, and the vent 
isolation valve prepared in this vent line. And the flow rate assay in this case performs the 1st 
isolation valve by open Lycium chinense, where the both sides of a tail end isolation valve and a 
vent isolation valve are closed. And since the various adverse effects within a process chamber 
may happen when the part of the upstream of a tail end isolation valve has remarkable high 
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voltage and after assay opens a tail end isolation valve suddenly, it is good to open a vent 
isolation valve first, to discharge the gas to a vent line, and to lower a pressure. 
[0019] Invention concerning claim 3 is a system which authorizes the gas piping system which 
supplies process gas to a process chamber from two or more sources of process gas via two or 
more gas lines equipped with the 1 st isolation valve, the massflow controller, and the tail end 
isolation valve of the downstream of the downstream, respectively. The vent line which opens 
the close style side location of each of said tail end isolation valve for free passage to an 
exhaust port. The vent isolation valve prepared in this vent line, and said vent line, said each gas 
line and the 3rd isolation valve prepared in between, respectively, It has the pressure gage which 
measures the pressure in the close side location of said vent isolation valve, and said 1st 
isolation valve and 3rd isolation valve of a certain gas line are opened. Said tail end isolation 
valve, said 3rd isolation valve of all other gas lines, and said vent isolation valve Closing, It is 
characterized by authorizing the flow rate of said massflow controller of the gas line by 
measuring the pressure buildup when introducing the process gas into the upstream of said vent 
isolation valve through said massflow controller of the gas line with said pressure gage. It is the 
pipe line handling two or more process gas, and this invention is for each gas line to attain the 
object of the above (1) with one pressure gage in what is independently until it results in a 
process chamber. 

[0020] If both the 1st isolation valve and the tail end isolation valve of a gas line of the gas line 
which has closed the whole of the 3rd isolation valve according to this invention are opened, that 
process gas will be supplied to a process chamber via that gas line from that source of process 
gas. Two or more process gas may be supplied simultaneously. Each quantity of gas flow at this 
time is in the condition that it is adjusted to the predetermined value by the massflow controller, 
respectively, therefore predetermined processing can be performed in a process chamber. 
[0021] Flow rate assay of a massflow controller determines an assay line, and where the 3rd 
isolation valve of the non-authorizing lines of all apertures is closed, it performs the 3rd isolation 
valve of an assay line. Therefore, if it is the processing which the process gas of an assay line 
does not advance into a non-authorizing line, and can be carried out only with the process gas of 
a non-authorizing line, it can also carry out in parallel to assay. 

[0022] A down-stream part is exhausted from a massflow controller to a vent line, opening the 
1st isolation valve and vent isolation valve of an assay line, and introducing process gas into an 
assay line from the source of process gas first, when [ both ] authorizing. The pressure of the 
part is measured by the pressure gage. And a vent isolation valve is closed and the pressure 
between a massflow controller and a vent isolation valve is gradually raised with process gas. 
The flow rate of a massflow controller is authorized by measuring this pressure buildup with a 
pressure gage. The flow rate assay by process gas is made in this way. In addition, the same 
assay is possible even if it uses a tail end isolation valve instead of a vent isolation valve. 
[0023] Invention concerning claim 4 is the assay system of the gas piping system indicated to 
either claim 1 thru/or claim 3, appoints the object range at sampling the indicated value of said 
manometer with a predetermined time interval, and the absolute value of the correlation 
coefficient of the sampled data becoming beyond a predetermined value, and is characterized by 
authorizing the flow rate of said massflow controller with this inclination in quest of an inclination 
with the least square method about the data of said object within the limits. This invention is for 
attaining the object of (2) besides the object of the above (1 ). 

[0024] According to this invention, the indicated value of a pressure gage is sampled with the 
predetermined time interval, among those an inclination is called for by the least square method 
about the thing of a certain object within the limits. It is determined that the object range 
becomes beyond a value predetermined in the absolute value of the correlation coefficient of the 
data of object within the limits. A predetermined value is a value near 1, of course, and the 
object range is appointed at the linearity over the time-axis of data becoming good by within the 
limits. The decision procedure of the object range specifically has the following two kinds. The 
1st procedure is a procedure of deciding the object range, when the large range which contains 
before [ from ] pressure-buildup initiation to the termination back first is set up, it narrows the 
range of one step at a time and the absolute value of a correlation coefficient exceeded the 
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predetermined value for the first time. The 2nd procedure is a procedure of deciding the range in 
front of that as object range, when the narrow range of pressure-buildup initiation and 
termination is first set up mostly in the medium, it extends the range of one step at a time and 
the absolute value of a correlation coefficient was less than the predetermined value for the first 
time. If the object range is decided in this way, an inclination will be called for by the least square 
method and flow rate assay of a massflow controller will be made with this inclination. Therefore, 
even when a ripple is in a data acquisition system from a manometer, it can authorize with high 
degree of accuracy. Moreover, even if that on which the noise rode is contained in data, an 
unusual result does not come out thereby promptly. 

[0025] Invention concerning claim 5 is the assay system of the gas piping system indicated to 
either claim 1 thru/or claim 4, and is characterized by changing flow rate setting out of said 
massflow controller so that may measure at the time of mounting of said massflow controller, 
the result may be memorized as initial value, it may measure again after gas piping system 
operation and the gap from said initial value of the result may be compensated. This invention is 
for attaining the object of (3) besides the object of the above (1). ' 

[0026] According to this invention, when the time of starting of a gas piping system and a 
massflow controller are exchanged, measurement is performed first and that result is memorized 
as initial value. And after a certain amount of period gas piping system works, measurement is 
performed again. Since the flow characteristics of a massflow controller will be changed when 
the result has shifted from initial value, the flow rate setting out is changed and a gap is 
compensated. Therefore, property fluctuation of a massflow controller is compensated 
automatically and can continue operation of a gas piping system by the right quantity of gas flow. 
However, since it may have an adverse effect on processing by the process chamber if the gap 
from initial value continues using the massflow controller which became too much large as it is, 
when a upper limit is set to a gap and the upper limit is reached, it is desirable to emit an alarm 
and to make it stop operation of a gas piping system. 

[0027] Invention concerning claim 6 is a system which authorizes the gas piping system which 
supplies process gas to a process chamber from the source of process gas via the gas line 
equipped with the 1st isolation valve and the massflow controller of the downstream. It has the 
pressure gage which measures the pressure in the close side location of said massflow 
controller. The indicated value is sampled with a predetermined time interval, measuring the 
failure of pressure when exhausting said 1st isolation valve through the closing aforementioned 
massflow controller with said pressure gage. The object range is appointed at the absolute value 
of the correlation coefficient of the data sampled by this sampling means becoming beyond a 
predetermined value. It is characterized by authorizing the flow rate of said massflow controller 
with this inclination in quest of an inclination with the least square method about the data of said 
object within the limits. This invention is for attaining the object of the above (2). 
[0028] When carrying out flow rate assay of a massflow controller by this invention, first, the 1st 
isolation valve is opened and process gas is introduced into a gas line from the source of 
process gas. Since a quantity of gas flow is regulated by the massflow controller at this time, the 
part between the 1st isolation valve and a massflow controller will be maintained at a supply 
pressure from the source of process gas among gas lines, and the gas of the regulation flow rate 
of a massflow controller will be in the steady state which flows to a process chamber side. And if 
the 1 st isolation valve is closed and supply of process gas is severed, the pressure of the part 
concerned will fall gradually. Lowering of this pressure shows the flow rate of a massflow 
controller, and is measured by the pressure gage. 

[0029] And the indicated value of a pressure gage is sampled with the predetermined time 
interval, among those an inclination is called for by the least square method about the thing of a 
certain object within the limits. It is determined that the object range becomes beyond a value 
predetermined in the absolute value of the correlation coefficient of the data of object within the 
limits. A predetermined value is a value near 1, of course, and the object range is appointed at 
the linearity over the time-axis of data becoming good by within the limits. The decision 
procedure of the object range specifically has the following two kinds. The 1st procedure is a 
procedure of deciding the object range, when the large range which contains before [ from ] 
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failure-o^pressure initiation to the termination back first is set up, it narrows the range of one 
step at a time and the absolute value of a correlation coefficient exceeded the predetermined 
value for the first time. The 2nd procedure is a procedure of deciding the range in front of that 
as object range, when the narrow range of failure-of-pressure initiation and termination is first 
set up mostly in the medium, it extends the range of one step at a time and the absolute value 
of a correlation coefficient was less than the predetermined value for the first time. If the object 
range is decided in this way, an inclination will be called for by the least square method and flow 
rate assay of a massflow controller will be made with this inclination. Therefore, even when a 
ripple is in a data acquisition system from a manometer, it can authorize with high degree of 
accuracy. Moreover, even if that on which the noise rode is contained in data, an unusual result 
does not come out thereby promptly. 

[0030] Invention concerning claim 7 is a system which authorizes the gas piping system which 
supplies process gas to a process chamber from the source of process gas via the gas line 
equipped with the 1st isolation valve and the massflow controller of the downstream. It has the 
pressure gage which measures the pressure in the close side location of said massflow 
controller. The failure of pressure when exhausting said 1st isolation valve through the closing 
aforementioned massflow controller is measured with said pressure gage at the time of mounting 
of a massflow controller. It is characterized by changing flow rate setting out of said massflow 
controller so that it may measure again and the gap from said initial value of the result may be 
compensated after system operation. This invention is for attaining the object of the above (3). 
In addition, you may combine with invention of claim 6. 

[0031] According to this invention, when the time of starting of a gas piping system and a 
massflow controller are exchanged, measurement is performed first and that result is memorized 
as initial value. And after a certain amount of period gas piping system works, measurement is 
performed again. Since the flow characteristics of a massflow controller will be changed when 
the result has shifted from initial value, the flow rate setting out is changed and a gap is 
compensated. Therefore, property fluctuation of a massflow controller is compensated 
automatically and can continue operation of a gas piping system by the right quantity of gas flow. 
However, since it may have an adverse effect on processing by the process chamber if the gap 
from initial value continues using the massflow controller which became too much large as it is, 
when a upper limit is set to a gap and the upper limit is reached, it is desirable to emit an alarm 
and to make it stop operation of a gas piping system. 

[0032] Invention concerning claim 8 is the assay system of the gas piping system indicated to 
claim 6 or claim 7, is equipped with the test gas line which supplies test gas to the close side 
location of said massflow controller from the source of test gas and which can be intercepted, 
and is characterized by authorizing using test gas. This invention is for attaining the above (2) or 
the object of (3) in the pipe line authorized using test gas. 

[0033] When carrying out flow rate assay of a massflow controller by this invention, it changes 
into the condition of having closed the 1st isolation valve, instead of introducing process gas, 
and test gas is first introduced into a gas line from a test gas line. Since a quantity of gas flow is 
regulated by the massflow controller at this time, the part between the 1st isolation valve and a 
massflow controller will be maintained at a supply pressure from a test gas line among gas lines, 
and the test gas of the regulation flow rate of a massflow controller will be in the steady state 
which flows to a process chamber side. And if supply of test gas is severed, the pressure of the 
part concerned will fall gradually. Lowering of this pressure shows the flow rate of a massflow 
controller, and is measured by the pressure gage. Flow rate assay of a massflow controller is 
made like [ in the case of claim 6 or claim 7 ] by this measurement value. In addition, it is the 
semantics of gas other than the process gas supplied from the source of process gas which is 
called "test gas" here, and it can apply to this what is generally prepared as purge gas (N2 etc.). 
[0034] Invention concerning claim 9 is a system which authorizes the gas piping system which 
supplies process gas to a process chamber from the source of process gas via the gas line 
equipped with the 1st isolation valve and the tail end isolation valve of the downstream. It has 
the pressure gage which measures the pressure in the location between said 1st isolation valve 
and tail end isolation valves, and is characterized by authorizing the leakage of said 1st isolation 
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valve or a tail end isolation valve by change of the indicated value of said pressure gage in the 
condition of having closed said 1st isolation valve and tail end isolation valve. This invention is 
for attaining the object of the above (4). . 
[0035] When carrying out leakage assay of the 1st isolation valve by this invention, first, closing 
and a tail end isolation valve are opened for the 1 st isolation valve, and the process gas of the 
part between the 1st isolation valve and a tail end isolation valve is exhausted to a process 
chamber side among gas lines. Thereby, the pressure of the part concerned falls to the 
atmospheric pressure neighborhood, if the exhaust air pump is formed in the lower stream of a 
river of a process chamber, it falls even near the vacuum and the exhaust air pump is not 
formed. The pressure is measured by the pressure gage. Next, a tail end isolation valve .s closed, 
the part concerned is changed into a low-pressure airtight condition, and it is left in the 
condition If there is no change in the indicated value of a pressure gage, .t will be judged that 
there is no leakage in the 1 st isolation valve, but when lifting is looked at by indicated value, it .s 
judged that leakage has arisen in the 1 st isolation valve. 

[0036] When carrying out leakage assay of a tail end isolation valve, first, closing and the 1st 
isolation valve are opened for a tail end isolation valve, and process gas is introduced into the 
part between the 1 st isolation valve and a tail end isolation valve from the source of process gas 
among gas lines. Thereby, the pressure of the part concerned rises to the supply pressure of 
process gas. The pressure is measured by the pressure gage. Next, the 1st .solat. on valve is 
closed the part concerned is changed into a high-pressure airtight condition, and it is left in the 
condition. If there is no change in the indicated value of a pressure gage, it will be judged that 
there is no leakage in a tail end isolation valve, but when descent is looked at by indicated value, 
it is judged that leakage has arisen in the tail end isolation valve. 

[0037] In this invention, the massflow controller may be formed between the 1 st isolation valve 
and a tail end isolation valve, and since the quantity of gas flow by the leakage of the 1 st 
isolation valve or a tail end isolation valve is farther [ than the flow rate regulated with a 
massflow controller ] small, leakage assay is not influenced. Therefore, the upstream or the 
downstream is more sufficient as the location of a massflow controller than a pressure gage. It is 
good for it to be possible and also make flow rate assay of a massflow controller combining 
invention concerning claim 1, when a massflow controller is formed in the upstream from a 
pressure gage. In that case, assay like [ in the case of claim 4 or claim 5 ] may be performed. It 
is good for it to be possible and also make flow rate assay of a massflow controller combining 
invention concerning claim 6 or claim 7, when a massflow controller is formed in the downstream 
from a pressure gage. In that case, a test gas line may be prepared like claim 8. 
[0038] Invention concerning claim 10 is a system which authorizes the gas piping system which 
supplies process gas to a process chamber from two or more sources of process gas via two or 
more gas lines equipped with the 1st isolation valve, respectively. It has the tail end isolation 
valve prepared down-stream from the juncture of each of said gas line, and the pressure gage 
which measures the pressure in the close side location of said tail end isolation valve. It is 
characterized by authorizing the leakage of either of said each 1st isolation valve, or a tail end 
isolation valve by change of the indicated value of said pressure gage in the condition of hav.ng 
closed said each 1st isolation valve and said tail end isolation valve. This invent.on is the pipe 
line handling two or more process gas, and is in what each gas line joins by the upstream from 
the tail end isolation valve for one pressure gage to attain the object of the above (4). 
[0039] When carrying out leakage assay of the 1st isolation valve by this invention, first, closing 
and a tail end isolation valve are opened for the 1st isolation valve of all gas lines, and the 
process gas of the part between the 1 st isolation valve and a tail end isolation valve is 
exhausted to a process chamber side among each gas line. Thereby, the pressure of the part 
concerned falls to the atmospheric pressure neighborhood near the vacuum. The pressure is 
measured by the pressure gage. Next, a tail end isolation valve is closed, the part concerned is 
changed into a low-pressure airtight condition, and it is left in the condition. If there is no change 
in the indicated value of a pressure gage, it will be judged that there is no leakage .n all of each 
1st isolation valve, but when lifting is looked at by indicated value, it is judged that leakage has 
arisen or more in any one of each 1 st isolation valve. 
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[0040] When carrying out leakage assay of a tail end isolation valve, first, an aperture, a tail end 
isolation valve, and the 1st isolation valve of all other gas lines are closed for the 1st isolation 
valve of any one gas line, and process gas is introduced into the part between the 1st isolation 
valve and a tail end isolation valve from the source of process gas of the gas line among each 
gas line, this time — a gas line with the lowest supply pressure — or it is good to choose the 
reactant gas line of a low type of gas most Thereby, the pressure of the part concerned rises to 
the supply pressure of the process gas. The pressure is measured by the pressure gage. Next, 
the 1st isolation valve is closed, the part concerned is changed into a high-pressure airtight 
condition, and it is left in the condition. If there is no change in the indicated value of a pressure 
gage, it will be judged that there is no leakage in a tail end isolation valve, but when descent is 
looked at by indicated value, it is judged that leakage has arisen in the tail end isolation valve. 
[0041] In this invention, a massflow controller and the 2nd isolation valve of that downstream 
may be prepared in the downstream of the 1st isolation valve of each gas line. In that case, 
combining invention concerning claim 2, it is possible and flow rate assay of a massflow 
controller is also made, it may be good and assay still like [ in the case of claim 4 or claim 5 ] 
may be performed. 

[0042] In this case, leakage assay of the 1st isolation valve is performed by opening the 2nd 
isolation valve of each gas line. And if a tail end isolation valve is closed and left where the 
measuring point of closing and a pressure gage is made [ the 1 st isolation valve of each gas 
line ] into low voltage for the 2nd isolation valve of an aperture, leakage assay of the 2nd 
isolation valve can be performed. That is, if there is no change in the indicated value of a 
pressure gage, it will be judged that there is no leakage in all of each 2nd isolation valve, but 
when lifting is looked at by indicated value, it is judged that leakage has arisen or more in any 
one of each 2nd isolation valve. 

[0043] Moreover, although there is all no leakage in each 1st isolation valve, when it is judged 
that there is leakage in either of the 2nd isolation valve, if the 1st isolation valve is opened by a 
certain gas line, the 1st isolation valve is closed for the 2nd isolation valve by closing and all 
other gas lines and the existence of the pressure buildup from a low voltage airtight condition is 
seen for the 2nd isolation valve in the state of [ this ] an aperture, the leakage of the 2nd 
isolation valve of that gas line can be authorized. That is, if there is no change in the indicated 
value of a pressure gage, it will be judged that there is no leakage in the 2nd isolation valve, but 
when lifting is looked at by indicated value, it is judged that leakage has arisen in either of the 
2nd isolation valve. It is also the same as when the 1st isolation valve and the 2nd isolation valve 
are reverse. 

[0044] In this invention, you may have further the vent line which opens the close side location 
of a tail end isolation valve for free passage to an exhaust port, and the vent isolation valve 
prepared in this vent line. And the airtight condition for the leakage assay in this case is 
performed where the both sides of a tail end isolation valve and a vent isolation valve are closed. 
In addition, after performing leakage assay of a tail end isolation valve or a vent isolation valve in 
this case, it is good to open a vent isolation valve and to exhaust gas to a vent line. 
[0045] Invention concerning claim 1 1 is a system which authorizes the gas piping system which 
supplies process gas to a process chamber from two or more sources of process gas via two or 
more gas lines equipped with the 1st isolation valve and the tail end isolation valve of the 
downstream, respectively. The vent line which opens the close side location of each of said tail 
end isolation valve for free passage to an exhaust port, and the vent isolation valve prepared in 
this vent line, Said vent line, said each gas line, and the 3rd isolation valve prepared in between, 
respectively, It has the pressure gage which measures the pressure in the close side location of 
said vent isolation valve. By change of the indicated value of said pressure gage in the condition 
of having opened said 3rd isolation valve of a certain gas line, and having closed said 1st isolation 
valve of the gas line and a tail end isolation valve, said 3rd isolation valve of all other gas lines, 
and said vent isolation valve It is characterized by authorizing the leakage of said 1st isolation 
valve of the gas line, or a tail end isolation valve. It is the pipe line handling two or more process 
gas, and this invention is for each gas line to attain the object of the above (4) with one pressure 
gage in what is independently until it results in a process chamber. 
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[0046]" The leakage assay by this invention determines an assay line, and where the 3rd isolation 
valve of the non-authorizing lines of all apertures is closed, it performs the 3rd isolation valve of 
an assay line. Therefore, if it is the processing which the process gas of an assay line does not 
advance into a non-authorizing line, and can be carried out only with the process gas of a non- 
authorizing line, it can also carry out in parallel to assay. 

[0047] When performing leakage assay of the 1st isolation valve, first, closing and a vent isolation 
valve are opened for the 1st isolation valve and tail end isolation valve of an assay line, and the 
process gas of the part between the 1st isolation valve and a tail end isolation valve is 
exhausted among assay lines. Thereby, the pressure of the part concerned falls. The pressure is 
measured by the pressure gage. Next, a vent isolation valve is closed, the part concerned is 
changed into a low-pressure airtight condition, and it is left in the condition. If there is no change 
in the indicated value of a pressure gage, it will be judged that there is no leakage in the 1st 
isolation valve, but when lifting is looked at by indicated value, it is judged that leakage has 
arisen in the 1st isolation valve. 

[0048] When carrying out leakage assay of a tail end isolation valve, first, the 1st isolation valve 
of an assay line is opened, the tail end isolation valve and vent isolation valve of the line are 
closed, and process gas is introduced into the part between the 1st isolation valve and a tail end 
isolation valve from the source of process gas of the line among assay lines. Thereby, the 
pressure of the part concerned rises to the supply pressure of the process gas. The pressure is 
measured by the pressure gage. Next, the 1 st isolation valve is closed, the part concerned is 
changed into a high-pressure airtight condition, and it is left in the condition. If there is no 
change in the indicated value of a pressure gage, it will be judged that there is no leakage in the 
tail end isolation valve, but when descent is looked at by indicated value, it is judged that leakage 
has arisen in the tail end isolation valve. In addition, after performing this assay, it is good to 
open a vent isolation valve and to exhaust gas to a vent line. 

[0049] In this invention, the massflow controller may be formed in the downstream of the 1st 
isolation valve of each gas line. In that case, combining invention concerning claim 3, it is 
possible and flow rate assay of a massflow controller is also made, it may be good and assay still 
like [ in the case of claim 4 or claim 5 ] may be performed. 
[0050] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which applied the assay 
system of the gas piping system of this invention to the gas system in a semi-conductor 
manufacturing facility, and was materialized is explained to a detail, referring to a drawing. 
[0051] The gas structure of a system which starts the gestalt of the 1st operation at [gestalt of 
the 1st operation] drawing 1 is shown. This gas system is a system for supplying process gas A 
and B to the processing tub 37 via gas lines 23A and 23B. The processing tub 37 is a CVD 
system, an etching system, etc. which process membrane formation, etching, etc. to a semi- 
conductor wafer. Process gas has 6 silane (SiH4), phosphine (PH3), tungsten, etc. fluoride (WF6) 
as an object for CVD, and has chlorine gas (CI2), hydrogen bromide gas (HBr), etc. as an object 
for etching. 

[0052] Isolation valves 25A and 25B, massflow controllers 27A and 27B, and isolation valves 29A 
and 29B are arranged sequentially from the upstream at each gas lines 23A and 23B. Massflow 
controllers 27A and 27B control the flow of [ each process gas A and B ] here. And it is 
constructed so that gas lines 23A and 23B may join a manifold 31 by the downstream of isolation 
valves 29A and 29B and it may result in the processing tub 37, and the isolation valve 21 is 
arranged also at the manifold 31. It has the solenoid valve 19 which he is trying for an isolation 
valve 21 to operate by the compressed air P, and performs the feeding-and-discarding actuation. 

[0053] Moreover, the pressure sensor 1 1 and the vent line 33 are formed in the upstream of the 
isolation valve 21 in a manifold 31. A pressure sensor 11 measures the gas pressure in a 
manifold 31. A vent line 33 is a thing in order to exhaust excessive process gas, without letting 
the processing tub 37 pass, and it is equipped with the isolation valve 35. In addition, although 
not illustrated, an exhaust air pump, damage elimination equipment, etc. are prepared for them of 
the processing tub 37 or a vent line 33, and after defanging process gas, it discharges. 
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[00541 And this gas system is equipped with the flow rate monitoring system 13 and the body 
controller 15 which is that high order equipment as a control system. The body controller 15 is a 
microcomputer which performs control by the whole gas system, and is constituted combining 
CPU, well-known ROM, well-known RAM, etc. The above mentioned solenoid valve 19 performs 
the feeding and discarding to the isolation valve 21 of the compressed air P by the command of 
this body controller 15. The flow rate monitoring system 13 is for performing flow rate assay of 
massflow controllers 27A and 27B, and carries out the monitor of the command signal from the 
body controller 15 besides the detection gas pressure of a pressure sensor 11 to a solenoid 
valve 19. You may make it output a command signal to a solenoid valve 19 from the flow rate 
monitoring system 13 instead of the body controller 15. Moreover, it connects with the remote 
signal line 17, and data transfer has come to be able to do the flow rate monitoring system 13 
and the body controller 15 among both. 

[0055] Actuation of this gas system is explained. Actuation of this gas system has the flow rate 
assay of massflow controllers 27A and 27B and the leakage assay of isolation valves 25A, 25B, 
29A, 29B, and 21 other than the usual process actuation. The usual process actuation is 
actuation which processes membrane formation, etching, etc. to a semi-conductor wafer by the 
processing tub 37. Closing an isolation valve 35, closing the vent line 33, and opening isolation 
valves 25A, 29A f and 21, and adjusting a quantity of gas flow by massflow controller 27A, if it is 
processing using process gas A, process gas A is introduced into the processing tub 37 via gas- 
line 23A and a manifold 31, and predetermined processing is performed. If it is processing using 
process gas B, gas-line 23B will be processed by introducing process gas B into the deed 
processing tub 37 in the same actuation. The processing using the both sides of process gas A 
and B is also possible. 

[0056] Next, flow rate assay actuation is explained. Although the case where flow rate assay of 
massflow controller 27A is performed is explained here, the same is said of flow rate assay of 
massflow controller 27B. 

[0057] When performing flow rate assay actuation, aperture isolation valve 29B is first closed for 
isolation valve 29A as housekeeping operation. Isolation valve 29B is closed for preventing 
process gas A advancing into gas-line 23B. And both isolation valve 25A and the isolation valve 
35 (or isolation valve 21) are opened. Although process gas A is introduced into gas-line 23A at 
this time, the pressure of a down-stream part serves as low voltage near a vacuum from 
massflow controller 27A, and that pressure can be known with the indicated value of a pressure 
sensor 1 1 . 

[0058] And if an isolation valve 35 (or isolation valve 21) is closed, it will go up until the pressure 
of the part reaches the supply pressure with process gas in the part after massflow controller 
27A, since process gas loses a refuge. Since a flow rate is regulated by massflow controller 27A 
at this time, a pressure rises gradually. The indicated value of a pressure sensor 1 1 draws a 
curve as shown this pressure that rises gradually and shown in drawing 7 . And the inclination is 
equivalent to the flow rate of massflow controller 27A. 

[0059] The monitor of the indicated value of a pressure sensor 1 1 is carried out by the flow rate 
monitoring system 13. This flow rate monitoring system 13 has sampled pressure data with the 
time interval of 0.1msec extent (refer to drawing 9 ). And assay is performed among the graphs 
of drawing 9 by calculating dip with the least square method about the range with sufficient 
linearity. The range set as the object of dip calculation is shown in drawing 9 in "the range which 
asks for r." 

[0060] The decision of the range concerned is explained. Immediately after pressure-buildup 
initiation should not be included in the range concerned as well as including neither pressure- 
buildup initiation before nor the termination back It is because a flow rate is not stabilized 
immediately after opening isolation valve 25A. Moreover, it is better for assay precision to take 
as large the range as possible, as long as linearity is good. 

[0061] The decision of the range is made with a correlation coefficient and there are two kinds 
of procedures. The 1st procedure sets up temporarily the large range which also contains 
pressure-buildup initiation before and the termination back first narrows the range of one step 
at a time, and asks for a correlation coefficient about data within the limits each time. Since 
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linearity is not good while the range is wide, a correlation coefficient is a value far from 1, but 
the correlation coefficient rises little by little as the range is narrowed. And if a correlation 
coefficient exceeds the predetermined value (for example, 0.95) defined beforehand for the first 
time, it will decide as object range of dip calculation of the range at that time. The 2nd procedure 
sets the very narrow range as reverse temporarily near the medium of pressure-buildup initiation 
and termination at first, and extends the range of one step at a time. Since linearity is good while 
the range is narrow, a correlation coefficient is a value very near 1, but the correlation 
coefficient falls little by little as the range is extended. And if a correlation coefficient is less 
than said predetermined value for the first time, it will decide as object range of dip calculation 
of the range in front of that In this way, the range in which linearity is good and as large as 
possible is determined. 

[0062] If the range is decided, dip will be computed by the least square method about the data 
within the limits of it. And assay is performed by the computed dip. It is authorized by 
specifically comparing the computed dip with an early value. That is, according to this pipe line, 
since it is to carry out flow rate assay as mentioned above immediately after the assembly of 
the pipe line, and exchange of a massflow controller, to call for the dip at the time of the new 
article of a massflow controller, and to be recorded as initial value, it compares with this. If dip is 
not changing compared with initial value, since change will be seen by the flow characteristics of 
a massflow controller, operation of a process may be continued as it is, without changing setting 
out especially. Since fluctuation will have arisen in the flow characteristics of a massflow 
controller when dip is changing compared with initial value, setting out of actuation of a massflow 
controller must be changed so that the fluctuation may be offset. It is because predetermined 
quality will not be acquired if a real process is carried out while the flow rate of process gas had 
shifted from the aim. 

[0063] The graph of drawing 10 and drawing 1 1 explains the precision of assay by this assay 
system. Drawing 10 is the graph which contrasted the measurement result by this assay system, 
and the result calculated from the measured value of a film flowmeter about the case where flow 
rate change takes place to the massflow controller whose setting-out flow rate is 50sccm(s). By 
drawing 10 , both are very well in agreement and it is shown that the assay precision by this 
assay system is high. Drawing 1 1 performs measurement same about the massflow controller 
whose setting-out flow rate is 1000sccm(s), and the result which excelled also here is shown. 
[0064] And when the flow rate of massflow controller 27A has change, he is trying to adjust a 
driving signal further, with the gestalt of this operation, so that the change may be offset That 
is, when it becomes clear that the flow rate of massflow controller 27A is decreasing 5% from 
initial value, for example as a result of assay, the driving signal from the body controller 15 is 
made to change so that the flow rate may be made to increase by 5%. The block diagram of 
drawing 12 explains an exchange of the signal in this case, if fluctuation of a flow rate is 
discovered by assay, that the amount of fluctuation, and the sense (an increase — is it a 
decrease?) of fluctuation will be transmitted to the body controller 15 from the flow rate 
monitoring system 13 (a in drawing 12 ). Therefore, after it, the body controller 15 readjusts the 
driving signal to massflow controller 27A so that the change may be negated, and it enables it to 
carry out a real process by the original setting-out flow rate (b in drawing 12 ). Depending on the 
configuration of a control system, massflow controller 27A may be controlled directly with the 
flow rate monitoring system 13, and the same thing may be performed (c in drawing 12 ). 
[0065] However, since there is a possibility that massflow controller 27A may generate particle 
and may have an adverse effect on the real process in the process chamber 37 when the 
fluctuation from the initial value of a flow rate becomes too much large, when the upper limit in 
the amount of fluctuation is prepared and this is exceeded, it is desirable to emit a certain alarm 
and to make it stop a system. 

[0066] Although the above is flow rate assay, since the interior of a manifold 31 has high voltage 
so that it may see in drawing 7 and the graph of 9, after assay is good to open an isolation valve 
35, before performing next actuation, and to discharge gas to a vent-line 33 side. It is because 
high-pressure gas will blow in into the process chamber 37 and internal stress, winding up of 
dust, etc. will take place, if an isolation valve 21 is opened suddenly. 
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[0067] Next, actuation of leakage assay is explained. There are leakage assay of an isolation 
valve 21, leakage assay of isolation valves 25A and 25B, and leakage assay of isolation valves 
29A and 29B as leakage assay by this system. 

[0068] Leakage assay of an isolation valve 21 is explained first Both closing and the isolation 
valves 25A and 29A are first opened for an isolation valve 21 and an isolation valve 35 as 
housekeeping operation, and process gas A is introduced into a manifold 31. Isolation valve 29B 
closes at this time. Moreover, massflow controller 27A is changed into the full admission 
condition. Then, the indicated value of a pressure sensor 1 1 rises even to the supply pressure of 
process gas A. If indicated value fully rises, isolation valve 29A will be closed. This condition is in 
the condition of having changed the range including the measurement location of a pressure 
sensor 1 1 into the high-pressure airtight condition. It will be left about one day in this condition, 
and the leakage of an isolation valve 21 will be authorized by the existence of lowering of the 
indicated value of a pressure sensor 11. 

[0069] That is, when it is judged that there is no leakage in an isolation valve 21 when there is no 
lowering in indicated value, and indicated value has lowering, gas is judged that leakage is in the 
isolation valve 21 which should be escaped that is, closed to the process chamber 37 side 
through an isolation valve 21. Strictly, the cause of lowering of indicated value may not be an 
isolation valve 21, and may be the leakage of an isolation valve 35 here. However, the isolation 
valve 35 prepared on the vent line 33 is compared with the isolation valve 21 prepared in the 
inlet port of the process chamber 37, its switching frequency at the time of real process 
operation is remarkably low, and its possibility that leakage will arise is also that much low. In 
addition, since the interior of a manifold 31 has high voltage after carrying out this assay, it is 
good to open an isolation valve 35, before performing next actuation, and to discharge gas to a 
vent-line 33 side. 

[0070] Then, leakage assay of isolation valves 25A and 25B is explained. Both closing and 
isolation valves 29A and 29B of both are first opened for isolation valves 25A and 25B as 
housekeeping operation. Moreover, both the massflow controllers 27A and 27B are changed into 
the full admission condition. And an isolation valve 21 or an isolation valve 35 is opened, and the 
residual gas in each gas lines 23A and 23B and a manifold 31 is exhausted. Then, the indicated 
value of a pressure sensor 1 1 falls to the low voltage near a vacuum. If indicated value is 
stabilized, both the isolation valve 21 and the isolation valve 35 will be closed. This condition is in 
the condition of having changed the range including the measurement location of a pressure 
sensor 1 1 into the low-pressure airtight condition. It will be left about one day in this condition, 
and the leakage of isolation valves 25A and 25B will be authorized by the existence of lifting of 
the indicated value of a pressure sensor 11. 

[0071] That is, when it is judged that there is no leakage in all of isolation valves 25A and 25B 
when there is no lifting in indicated value, and indicated value has lifting, through either or the 
both sides of isolation valves 25A and 25B, process gas advanced, that is, is judged that either 
or the both sides of isolation valves 25A and 25B which should have closed has leakage. In 
addition, although the process gas which advanced from either or the both sides of isolation 
valves 25A and 25B reaches the measurement location of a pressure sensor 1 1 via massflow 
controllers 27A and 27B, since both the massflow controllers 27A and 27B are made into the full 
admission condition, there is especially no problem. 

[0072] Then, leakage assay of isolation valves 29A and 29B is explained. Both aperture and 
isolation valves 29A and 29B of both are first closed for isolation valves 25A and 25B as 
housekeeping operation. Moreover, both the massflow controllers 27A and 27B are changed into 
the full admission condition. And an isolation valve 21 or an isolation valve 35 is opened, and the 
residual gas in a manifold 31 is exhausted. Then, the indicated value of a pressure sensor 11 falls 
to the low voltage near a vacuum. If indicated value fully falls, both the isolation valve 21 and the 
isolation valve 35 will be closed. This condition is in the condition of having changed the range 
including the measurement location of a pressure sensor 1 1 into the low-pressure airtight 
condition. It will be left about one day in this condition, and the leakage of isolation valves 29A 
and 29B will be authorized by the existence of lifting of the indicated value of a pressure sensor 
11. 
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T0073] That is. when it is judged that there is no leakage in all of isolation valves 29A and 29B 
when there is no lifting in indicated value, and indicated value has lifting, through either or the 
both sides of isolation valves 29A and 29B, process gas advanced, that is, is judged that either 
or the both sides of isolation valves 29A and 29B which should have closed has leakage. In 
addition although the process gas which advanced from either or the both s.des of isolation 
valves 29A and 29B goes via massflow controllers 27A and 27B, since both the massflow 
controllers 27A and 27B are made into the full admission condition, there is especially no 

[0074]when leakage assay of the above-mentioned isolation valves 25A and 25B or leakage 
assay of isolation valves 29A and 29B is also judged that there is leakage, it is any of two 
isolation valves (A, B) that there is leakage — or you are both sides — so much — coming out 
- it cannot specify. However, if the existence of lifting of the indicated value of the pressure 
sensor 1 1 is similarly seen where closing and isolation valves 25B and 29A are opened for 
isolation valves 25A and 29B when it is judged that there is leakage in isolation valves •"Aand 
29B to either or both sides, although there is all no leakage in isolation valves 25A and 25B, the 
existence [ B / isolation valve 29] of leakage can be checked. If (A, B) are made into reverse, 
the existence [ A / isolation valve 29] of leakage can be checked. Although there .s all no 
leakage in isolation valves 29A and 29B, also when it is judged that there is leakage in isolation 
valves 25A and 25B to either or both sides, the valve which has leakage similarly can be 
checked 

[0075] Since a pressure sensor 1 1 is formed and it was made to carry out the monitor of the 
pressure of the location to the close side of the isolation valve 21 of the manifold 31 which made 
each gas lines 23A and 23B join in the gas system concerning the gestalt of this operation as 
explained to the detail above, flow rate assay can be performed for every massflow controller 
with one pressure sensor by measuring the pressure buildup of the gas supplied through each 

massflow controller. ... , 

[0076] And since dip is calculated with the least square method and it authorizes in as large the 
range in which the indicated value of a pressure sensor 1 1 is sampled with the flow rate 
monitoring system 13, and a correlation coefficient becomes beyond a predeterm.ned value as 
possible as compared with a system which is authorized by two-point measurement, assay 
precision is remarkably high. A case as a ripple is in the indicated value of a pressure sensor 1 1 
especially, and also when there is a noise, highly precise assay can be performed. Moreover, 
since the driving signal from the body controller 1 5 or the flow rate monitoring system 1 3 to 
each massflow controller was adjusted as compared with the initial value which measured the 
computed dip beforehand so that the fluctuation might be offset when there was fluctuation, 
fluctuation of the flow characteristics of a massflow controller can be amended automatically, 
and it can continue a real process by the right quantity of gas flow. 

[0077] Moreover, since it was made to carry out leakage assay of each isolation valve by 
fluctuation of the indicated value when changing the attaching position of a pressure sensor 11 
into a high-pressure or low-pressure airtight condition, and leaving it, minute leakage is far 
detectable with high degree of accuracy from measurement by the Bourdon tube. Moreover, a 
leak rate is also computable if the piping volume of the part made into an airtight condition is 
known Moreover, it can constitute from it cheaply, without requiring connection of p.p.ng spec.al 
for leakage assay unlike a helium leak detector. Moreover, since the vent line 33 is formed, even 
if the part of a manifold 31 becomes high voltage by assay, it can discharge, without passing high 
pressure gas to the process chamber 37. ,,. . 

[0078] In addition, since the gestalt of this operation does not limit th.s invention, in addition to 
each isolation valve shown all over drawing, a massflow controller, a pressure sensor, etc., other 
units etc may be added further if needed. Moreover, it does not bar adding the purge line which 
supplies purge gas to the close side location of each massflow controller etc. Moreover, even rf it 
makes it a configuration like drawing 2 which omitted the vent line 33. it is un.nfluent.al to the 

various assay function itself. r 

[0079] The gas structure of a system which starts the gestalt of the 2nd operat.on at Lgestalt of 

the 2nd operation] drawing 3 is shown. Although this gas system differs from the thing of the 
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gestalt' of the 1st operation in that it has resulted in the process chamber 37 while each gas 
lines 23A and 23B had become independent, it is profile identitas except it Then, if it extracts 
and explains in a point of difference, isolation valves 21 A and 21 B are formed in each gas lines 
23A and 23B, respectively. Moreover, there are no isolation valves 29A and 29B just behind 
massflow controllers 27A and 27B, and isolation valves 39A and 39B are instead formed in the 
connection part of each gas lines 23A and 23B and a vent line 33, respectively, and the attaching 
position of a pressure sensor 11 — the isolation valve 35 of a vent line 33 — it considers as the 
upstream immediately. In addition, although a graphic display is omitted, the control system of 
the body controller 15 and flow rate monitoring system 13 grade is the same. 
[0080] Actuation of this gas system is explained. The flow rate assay of massflow controllers 
27A and 27B and the leakage assay of isolation valves 25A, 25B, 21 A, and 21 B other than the 
usual process actuation are possible also for this gas system. Adjusting [ the usual process 
actuation closes isolation valves 39A and 39B, if it is processing using process gas A, it will open 
isolation valves 25A and 21 A, and ] a quantity of gas flow by massflow controller 27A, it 
introduces process gas A into the processing tub 37 via gas-line 23A, and performs 
predetermined processing. If it is processing using process gas B, gasHine 23B will be processed 
by introducing process gas B into the deed processing tub 37 in the same actuation. The 
processing using the both sides of process gas A and B is also possible. 

[0081] Next, flow rate assay actuation is explained. Although the case where flow rate assay of 
massflow controller 27A is performed is explained here, the same is said of flow rate assay of 
massflow controller 27B. 

[0082] When performing flow rate assay actuation, aperture isolation valve 39B is first closed for 
isolation valve 39A as housekeeping operation. Isolation valve 39A is opened, because gas-line 
23A is made to open the attaching position of a pressure sensor 1 1 for free passage and the 
pressure in the close side location of isolation valve 21 A can be measured. Isolation valve 39B is 
closed for preventing process gas A advancing into gasHine 23B. And both isolation valve 25A 
and the isolation valve 35 (or isolation valve 21 A) are opened. In this condition, while process gas 
A is introduced into gasHine 23A, the part after massflow controller 27A serves as low voltage 
near a vacuum, and can know that pressure with the indicated value of a pressure sensor 11. 
[0083] And if an isolation valve 35 (or isolation valve 21 A) is closed, it will go up until the 
pressure of the part reaches the supply pressure with process gas in the part after massflow 
controller 27A, since process gas loses a refuge. Since a flow rate is regulated by massflow 
controller 27A at this time, a pressure rises gradually. Since the indicated value of a pressure 
sensor 1 1 shows this pressure that rises gradually, a graph like drawing 7 is obtained like the 
case of the gestalt of the 1st operation, and flow rate assay of massflow controller 27A is made 
by that dip. In addition, since the interior of gasHine 23A has high voltage after carrying out this 
assay, it is good to open an isolation valve 35, before performing next actuation, and to discharge 
gas to a vent-line 33 side. 

[0084] The detail of the assay is the same and performs the data sampling by the flow rate 
monitoring system 13, range decision and dip calculation ( drawing 9 ) by the least square 
method, comparison with initial value, and automatic amendment ( drawing 12 ) as the gestalt of 
the 1 st operation explained. 

[0085] Next, leakage assay is explained. Leakage assay by this system is independently 
performed by gas lines 23A and 23B. Although the case where leakage assay of gas-line 23A is 
performed is explained here, the same is said of leakage assay of gas-line 23B. And it carries out 
by there being leakage assay of isolation valve 21 A and leakage assay of isolation valve 25A as 
leakage assay of gas-line 23A, and all opening isolation valve 39A, and making gas-line 23A and a 
vent line 33 open for free passage, and closing isolation valve 39B, and separating gas-line 23B 
and a vent line 33. 

[0086] Leakage assay of isolation valve 21 A is explained first. Closing and isolation valve 25 A is 
first opened for isolation valve 21 A and an isolation valve 35 as housekeeping operation, and 
process gas A is introduced into gasHine 23A. Moreover, massflow controller 27A is changed 
into the full admission condition. Then, the indicated value of a pressure sensor 11 rises even to 
the supply pressure of process gas A. If indicated value fully rises, isolation valve 25A will be 
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closed this condition is in the condition of having changed the range including the measurement 
location of a pressure sensor 1 1 into the high-pressure airtight condition. It will be left about one 
day in this condition, and the leakage of isolation valve 21 A will be authorized by the existence of 
lowering of the indicated value of a pressure sensor 11. 

[0087] That is, when it is judged that there is no leakage in isolation valve 21 A when there is no 
lowering in indicated value, and indicated value has lowering, gas is judged that leakage is in 
isolation valve 21 A which should be escaped that is, closed to the process chamber 37 side 
through isolation valve 21 A. Strictly, the cause of lowering of indicated value may not be an 
isolation valve 21, and may be the leakage of an isolation valve 35 or isolation valve 39B here. 
However, the isolation valve 35 prepared on the vent line 33 and isolation valve 39B compare 
with isolation valve 21 A prepared in the inlet port of the process chamber 37, its switching 
frequency at the time of real process operation is remarkably low, and its possibility that leakage 
will arise is also that much low. In addition, since the interior of gas-line 23A has high voltage 
after carrying out this assay, it is good to open an isolation valve 35, before performing next 
actuation, and to discharge gas to a vent-line 33 side. 

[0088] Then, leakage assay of isolation valve 25A is explained. Closing and isolation valve 21 A or 
an isolation valve 35 is first opened for isolation valve 25A as housekeeping operation, and the 
residual gas in gas-line 23A is exhausted. Moreover, massflow controller 27A is changed into the 
full admission condition. Then, the indicated value of a pressure sensor 1 1 falls to the low 
voltage near a vacuum. If indicated value is stabilized, both isolation valve 21 A and the isolation 
valve 35 will be closed. This condition is in the condition of having changed the range including 
the measurement location of a pressure sensor 1 1 into the low-pressure airtight condition. It will 
be left about one day in this condition, and the leakage of isolation valve 25A will be authorized 
by the existence of lifting of the indicated value of a pressure sensor 11. 

[0089] That is, when it is judged that there is no leakage in isolation valve 25A when there is no 
lifting in indicated value, and indicated value has lifting, through isolation valve 25A, process gas 
advanced, that is, is judged that leakage is in isolation valve 25A which should be closed. Strictly, 
the cause of lifting of indicated value may not be isolation valve 25A, and may be the leakage of 
isolation valve 39B here. However, isolation valve 39B prepared on the vent line 33 compares 
with isolation valve 25A prepared on the line of process gas, its switching frequency at the time 
of real process operation is remarkably low, and its possibility that leakage will arise is also that 
much low. In addition, although the process gas which advanced from isolation valve 25A reaches 
the measurement location of a pressure sensor 1 1 via massflow controller 27A, since massflow 
controller 27A is made into the full admission condition, there is especially no problem. 
[0090] Since a pressure sensor 1 1 is formed in the gas system concerning the gestalt of this 
operation on the vent line 33 which is open for free passage in the close side location of the 
isolation valves 21 A and 21 B of each gas lines 23A and 23B and it was made to carry out the 
monitor of the pressure of the location as explained to the detail above, flow rate assay can be 
performed for every massflow controller with one pressure sensor by measuring the pressure 
buildup of the gas supplied through each massflow controller. And since the indicated value of 
the pressure sensor 11 is sampled with the flow rate monitoring system 13 like the case of the 
gestalt of the 1st operation and it authorizes using technique, such as the least square method, 
highly precise assay can be performed, and fluctuation of the flow characteristics of a massflow 
controller can be amended automatically, and it can continue a real process by the right quantity 
of gas flow. 

[0091] Moreover, since it was made to carry out leakage assay of each isolation valve by 
fluctuation of the indicated value when changing the attaching position of a pressure sensor 1 1 
into a high-pressure or low-pressure airtight condition, and leaving it, leakage assay can be 
performed with high precision and simply like the case of the gestalt of the 1st operation. Since 
leakage assay can be especially performed independently for every gas line, an isolation valve 
with leakage can always be specified. 

[0092] Furthermore, since it is made where the gas line which also authorizes flow rate assay 
and leakage assay, and other gas lines are separated, even while carrying out a certain assay by 
a certain gas line, the usual operation is possible for other gas lines. Therefore, if it is the real 
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process which can be carried out only with the process gas of other gas lines, it can carry out in 
parallel to assay. Moreover, since the vent line 33 is formed, even if the interior of a gas line 
becomes high voltage by assay, it can discharge, without passing high pressure gas to the 
process chamber 37. 

[0093] In addition, since the gestalt of this operation does not limit this invention, in addition to 
each isolation valve shown all over drawing, a massflow controller, a pressure sensor, etc., other 
units etc. may be added further if needed. Moreover, it does not bar adding the purge line which 
supplies purge gas to the close side location of each massflow controller etc. 
[0094] The gas structure of a system which starts the gestalt of the 3rd operation at [gestalt of 
the 3rd operation] drawing 4 is shown. Although this gas system is the same as that of the thing 
of the gestalt of the 2nd operation at the point of having resulted in the process chamber 37 
while each gas lines 23A and 23B had become independent, it is different in that there is no vent 
line 33 and the purge line 41 is formed instead. The purge line 41 is N2 which is purge gas at the 
close side of the massflow controllers 27A and 27B in each gas lines 23A and 23B. It is the line 
to supply and the isolation valve 43 is formed. Moreover, isolation valves 45A and 45B are 
formed in the connection part of the purge line 41 and each gas lines 23A and 23B, respectively. 
Moreover, in connection with there being no vent line 33, there are also no isolation valves 35, 
39A, and 39B. And let the attaching position of a pressure sensor 1 1 be the appearance side 
location of the isolation valve 43 on the purge line 41. In addition, although a graphic display is 
omitted, the control system of the body controller 1 5 and flow rate monitoring system 1 3 grade 
is the same. 

[0095] Actuation of this gas system is explained. The flow rate assay of massflow controllers 
27A and 27B and the leakage assay of isolation valves 25A 25B, 21 A, and 21 B other than the 
usual process actuation are possible also for this gas system. Adjusting [ the usual process 
actuation closes isolation valves 45A and 45B, if it is processing using process gas A, it will open 
isolation valves 25A and 21 A, and ] a quantity of gas flow by massflow controller 27A, it 
introduces process gas A into the processing tub 37 via gas-line 23A, and performs 
predetermined processing. If it is processing using process gas B, gas-line 23B will be processed 
by introducing process gas B into the deed processing tub 37 in the same actuation. The 
processing using the both sides of process gas A and B is also possible. 

[0096] Next, flow rate assay actuation is explained. Although the case where flow rate assay of 
massflow controller 27A is performed is explained here, the same is said of flow rate assay of 
massflow controller 27B. 

[0097] When performing flow rate assay actuation, closing, an isolation valve 43, isolation valve 
45A and isolation valve 21 A are first opened for isolation valve 25A and isolation valve 45B as 
housekeeping operation. Isolation valve 45B is closed for separating gas-line 23B from the purge 
line 41. Isolation valve 45A is opened, because the purge line 41 is made to open gas-line 23A 
for free passage and the pressure in the close side location of massflow controller 27A can be 
measured with a pressure sensor 1 1. At this time, it is purge gas N2. Gas-line 23A is supplied 
from the purge line 41, and it is exhausted via massflow controller 27A and the process chamber 
37. In this condition, it waits for a while until a flow rate is stabilized. Where a flow rate is 
stabilized, a pressure sensor 1 1 is purge gas N2. The supply pressure is directed and it is purge 
gas N2 of the regulation flow rate of massflow controller 27A in gas-line 23A. It is flowing. 
[0098] And an isolation valve 43 is closed and it is purge gas N2. When supply is severed, 
massflow controller 27A is led from the measurement location of a pressure sensor 11, and it is 
purge gas N2. Since it is exhausted gradually, the indicated value of a pressure sensor 1 1 falls to 
the 1st, and the case of the gestalt of the 2nd operation and reverse gradually. Therefore, a 
graph like drawing 6 is obtained. Since there is no change in in the case of drawing 7 the dip of 
this graph showing the flow rate of massflow controller 27A to reverse although the lower right is 
**, thereby, flow rate assay is made. The detail of the content of the assay is the same, and 
performs the data sampling by the flow rate monitoring system 13, range decision and dip 
calculation ( drawing 8 ) by the least square method, comparison with initial value, and automatic 
amendment ( drawing 1 2 ) as the gestalt of the 1 st and the 2nd operation explained. In addition, 
it is purge gas N2 here. Although it uses and flow rate assay is performed, it is also possible to 
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carry out flow rate assay with process gas A. 

[0099] Next, leakage assay is explained. Leakage assay by this system is independently 
performed by gas lines 23A and 23B. Although the case where leakage assay of gas-line 23A is 
performed is explained here, the same is said of leakage assay of gas-line 23B. And it carries out 
by there being leakage assay of isolation valve 21 A and leakage assay of isolation valve 25A as 
leakage assay of gas-line 23A, and all opening isolation valve 45A t and making gas-line 23A and 
the purge line 41 open for free passage, and closing isolation valve 45B, and separating gas-line 
23B and the purge line 41. 

[0100] Leakage assay of isolation valve 21 A is explained first. First closing is closed for isolation 
valve 25A, aperture isolation valve 21 A is closed for an isolation valve 43 as housekeeping 
operation, and it is purge gas N2 in gas-line 23A. It introduces. Moreover, massflow controller 
27A is taken as the full admission condition. If the indicated value of the pressure sensor 1 1 is 
stabilized in this condition, that indicated value will serve as a supply pressure of purge gas N2. 
And if an isolation valve 43 is closed, the range including the measurement location of a pressure 
sensor 11 will be in the condition of having changed into the high-pressure airtight condition. It 
will be left about one day in this condition, and the leakage of isolation valve 21 A will be 
authorized by the existence of lowering of the indicated value of a pressure sensor 11. 
[0101] That is, when it is judged that there is no leakage in isolation valve 21 A when there is no 
lowering in indicated value, and indicated value has lowering, gas is judged that leakage is in 
isolation valve 21 A which should be escaped that is, closed to the process chamber 37 side 
through isolation valve 21 A. Strictly, the cause of lowering of indicated value may not be an 
isolation valve 21, and may be the leakage of isolation valve 45B here. However, unlike isolation 
valve 21 A prepared in the inlet port of the process chamber 37, for isolation valve 45B, the gas 
which it is prepared in the purge line 41, and the switching frequency at the time of real process 
operation is remarkably low, and is treated is also inactive N2 in principle. Possibility that will 
accept and come out and leakage will arise for a certain reason is also low that much. In addition, 
although the failure of pressure by gas leaking from isolation valve 21 A is transmitted to the 
measurement location of a pressure sensor 1 1 via massflow controller 27A, since massflow 
controller 27A is made into the full admission condition, there is especially no problem. Moreover, 
it is purge gas N2 here. Although it uses and leakage assay of isolation valve 21 A is performed, 
authorizing with process gas A is also possible. 

[0102] Then, leakage assay of isolation valve 25A is explained. Closing and isolation valve 21 A is 
first opened for isolation valve 25A and an isolation valve 43 as housekeeping operation, and the 
residual gas in gas-line 23A is exhausted. Moreover, massflow controller 27A is taken as the full 
admission condition. Then, the indicated value of a pressure sensor 1 1 falls to the low voltage 
near a vacuum. If indicated value is stabilized, isolation valve 21 A will be closed. This condition is 
in the condition of having changed the range including the measurement location of a pressure 
sensor 1 1 into the low-pressure airtight condition. It will be left about one day in this condition, 
and the leakage of isolation valve 25A will be authorized by the existence of lifting of the 
indicated value of a pressure sensor 11. 

[0103] That is, when it is judged that there is no leakage in isolation valve 25A when there is no 
lifting in indicated value, and indicated value has lifting, through isolation valve 25A, process gas 
advanced, that is, is judged that leakage is in isolation valve 25A which should be closed. Strictly, 
the cause of lifting of indicated value may not be isolation valve 25A, and may be the leakage of 
an isolation valve 43 or isolation valve 45B here. However, unlike isolation valve 21 A prepared in 
the inlet port of the process chamber 37, for an isolation valve 43 or isolation valve 45B, the gas 
which it is prepared in the purge line 41, and the switching frequency at the time of real process 
operation is remarkably low, and is treated is also inactive N2 in principle. Possibility that will 
accept and come out and leakage will arise for a certain reason is also low that much. 
[0104] In the gas system applied to the gestalt of this operation as explained to the detail above 
A pressure sensor 11 is formed on the purge line 41 which is open for free passage in the close 
side location of the massflow controllers 27A and 27B of each gas lines 23A and 23B, and it is 
made to carry out the monitor of the pressure of the location. And since the indicated value of a 
pressure sensor 11 is sampled with the flow rate monitoring system 13 and it authorizes using 
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technique such as the least square method, highly precise assay can be performed for every 
massflow controller with one pressure sensor. Moreover, fluctuation of the flow characteristics 
of a massflow controller can be amended automatically, and it can continue a real process by the 

right quantity of gas flow. . 
[0105] Moreover, since it was made to carry out leakage assay of each isolation valve by 
fluctuation of the indicated value when changing the attaching position of a pressure sensor 1 1 
into a high-pressure or low-pressure airtight condition, and leaving it, leakage assay can be 
performed with high precision and simply like the case of the gestalt of the 1st and the 2nd 
operation. Since leakage assay can be especially performed independently for every gas line, an 
isolation valve with leakage can always be specified. 

[0106] In addition, since the gestalt of this operation does not limit this invention, in addition to 
each isolation valve shown all over drawing, a massflow controller, a pressure sensor, etc., other 
units etc. may be added further if needed. Moreover, it does not bar adding the vent line which 
bypasses and exhausts the process chamber 37 from the appearance side location of each 
massflow controller etc. When there is a vent line, there is an advantage which can carry out a 
certain assay by a certain gas line and the real process in other gas lines in parallel especially. 
[0107] The gas structure of a system which starts the gestalt of the 4th operation at [gestalt of 
the 4th operation] drawing 5 is shown. Although this gas system is the same as that of the thing 
of the gestalt of the 3rd operation at the point that have resulted in the process chamber 37 
while each gas lines 23A and 23B had become independent, and the pressure sensor is formed in 
the close side of massflow controllers 27A and 27B, it is different a point without the purge line 
41 and in that the pressure sensors 1 1A and 1 1B are formed in every each gas-line 23A and 
23B respectively. When there is no purge line 41, there are also neither an isolation valve 43 nor 
isolation valves 45A and 45B. Moreover, since there are two or more pressure sensors, the 
multiport 14 which adjusts the detection signal from them and is inputted into the flow rate 
monitoring system 13 is formed. 

[0108] Actuation of this gas system is explained. The flow rate assay of massflow controllers 
27A and 27B and the leakage assay of isolation valves 25A, 25B. 21 A, and 21 B other than the 
usual process actuation are possible also for this gas system. It opening isolation valves 25A and 
21A, and adjusting a quantity of gas flow by massflow controller 27A, if the usual process 
actuation is processing which uses process gas A, it introduces process gas A into the 
processing tub 37 via gas-line 23A, and performs predetermined processing. If it is processing 
using process gas B, gas-line 23B will be processed by introducing process gas B into the deed 
processing tub 37 in the same actuation. The processing using the both sides of process gas A 
and B is also possible. 

[0109] Next flow rate assay actuation is explained. Although the case where flow rate assay of 
massflow controller 27A is performed is explained here, the same is said of flow rate assay of 
massflow controller 27B. 

[0110] When performing flow rate assay actuation, process gas A is first passed for isolation 
valve 25A and isolation valve 21 A to aperture gas-line 23A as housekeeping operation. The flow 
rate at this time is a regulation flow rate of massflow controller 27A. When a flow rate is 
stabilized in this condition, pressure-sensor 1 1 A shows the supply pressure of process gas A 
And if isolation valve 25A is closed and supply of process gas A is severed, since process gas A 
will be gradually exhausted through massflow controller 27A from the measurement location of 
pressure-sensor 11 A, the indicated value of pressure-sensor 11A falls gradually like the case of 
the gestalt of the 3rd operation. Therefore, a graph like drawing 6 is obtained like the case of the 
gestalt of the 3rd operation, and flow rate assay is made for the lower right by the dip of **. The 
detail of the content of the assay is the same, and performs the data sampling by the flow rate 
monitoring system 1 3, range decision and dip calculation ( drawing 8 ) by the least square 
method, comparison with initial value, and automatic amendment ( drawing 1 2 ) as the gestalt of 
the 1st and the 2nd operation explained. 

[01 1 1] Next, leakage assay is explained. Leakage assay by this system is independently 
performed by gas lines 23A and 23B. Although the case where leakage assay of gas-line 23A is 
performed is explained here, the same is said of leakage assay of gas-line 23B. And there are 
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leakage assay of isolation valve 21 A and leakage assay of isolation valve 25A as leakage assay of 
gas-line 23A. 

[0112] Leakage assay of isolation valve 21 A is explained first. Isolation valve 25A is first opened 
as housekeeping operation, process gas A is introduced in gas-line 23A, and isolation valve 21 A 
is closed. Moreover, massflow controller 27A is changed into the full admission condition. If the 
indicated value of pressure sensor 1 1 A is stabilized in this condition, that indicated value will 
serve as a supply pressure of process gas A. And if isolation valve 25A is closed, the range 
including the measurement location of pressure-sensor 11A will be in the condition of having 
changed into the high-pressure airtight condition. It will be left about one day in this condition, 
and the leakage of isolation valve 21 A will be authorized by the existence of lowering of the 
indicated value of pressure-sensor 11 A. That is, when it is judged that there is no leakage in 
isolation valve 21 A when there is no lowering in indicated value, and indicated value has lowering, 
gas is judged that leakage is in isolation valve 21 A which should be escaped that is, closed to the 
process chamber 37 side through isolation valve 21 A. In addition, although the failure of pressure 
by gas leaking from isolation valve 21 A is transmitted to the measurement location of pressure- 
sensor 1 1 A via massflow controller 27A, since massflow controller 27A is made into the full 
admission condition, there is especially no problem. 

[0113] Then, leakage assay of isolation valve 25A is explained. Closing and isolation valve 21 1 A is 
first opened for isolation valve 25A as housekeeping operation, and the residual gas in gas-line 
23A is exhausted. Moreover, massflow controller 27A is changed into the full admission 
condition. Then, the indicated value of pressure-sensor 1 1 A falls to the low voltage near a 
vacuum. If indicated value is stabilized, isolation valve 21 A will be closed. This condition is in the 
condition of having changed the range including the measurement location of pressure-sensor 
11A into the low-pressure airtight condition. It will be left about one day in this condition, and 
the leakage of isolation valve 25A will be authorized by the existence of lifting of the indicated 
value of pressure-sensor 11 A That is, when it is judged that there is no leakage in isolation 
valve 25A when there is no lifting in indicated value, and indicated value has lifting, through 
isolation valve 25A, process gas advanced, that is, is judged that leakage is in isolation valve 25A 
which should be closed. 

[0114] Since pressure sensors 11A and 11B were formed in every each gas-line 23A and 23B, 
and it was made to carry out the monitor of the pressure of the location in the gas system 
concerning the gestalt of this operation, as explained to the detail above, and the indicated value 
is sampled with the flow rate monitoring system 13 and it authorizes using technique, such as 
the least square method, highly precise assay can be performed for every massflow controller. 
Moreover, fluctuation of the flow characteristics of a massflow controller can be amended 
automatically, and it can continue a real process by the right quantity of gas flow. 
[0115] Moreover, since it was made to carry out leakage assay of each isolation valve by 
fluctuation of the indicated value when changing the attaching position of a pressure sensor 1 1 
into a high-pressure or low-pressure airtight condition, and leaving it, leakage assay can be 
performed with high precision and simply like the case of the gestalt of the 1st and the 2nd 
operation. Since leakage assay can be especially performed independently for every gas line, an 
isolation valve with leakage can always be specified. 

[0116] In addition, since the gestalt of this operation does not limit this invention, in addition to 
each isolation valve shown all over drawing, a massflow controller, a pressure sensor, etc., other 
units etc. may be added further if needed. Moreover, it does not bar adding the purge line which 
supplies purge gas to adding the vent line which bypasses and exhausts the process chamber 37 
from the appearance side location of each massflow controller etc., the close side location of 
each massflow controller, etc. When there is a vent line, there is an advantage which can carry 
out a certain assay by a certain gas line and the real process in other gas lines in parallel 
Gspccislly 

[0117] Moreover, although each pressure sensors 11A and 1 1B were formed in the upstream of 
massflow controllers 27A and 27B, you may prepare in the downstream. Flow rate assay in the 
case of Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. will merely be performed by the 
pressure-buildup method ( drawing 7 , drawing 9 ) like the gestalt of the 1 st and the 2nd 
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operation. Furthermore, the locations of a pressure sensor may differ for every gas line, and 
there may be a gas line which has arranged the pressure sensor to the both sides of the 
upstream of a massflow controller and the downstream. 

[0118] In addition, it is also possible to combine the gestalt of said the operation of each. It is 
the example which is shown in drawing 13 , and X group which forms the system of said 3rd 
example by two process gas lines, Y group which forms the system of said 4th example by two 
process gas lines, and the Z group which forms the system of said 1 st example by three process 
gas lines are connected with one process chamber. 
[0119] 

[Effect of the Invention] According to invention of claims 1-5, the assay system of the gas piping 
system which can perform flow rate assay of a massflow controller in process gas itself is 
offered like [ it is ****** from having explained above and ]. Especially according to invention of 
claims 2 and 3, the assay system of the gas piping system which can perform flow rate assay for 
every massflow controller in the pipe line by which two or more gas lines were put side by side is 
offered. 

[0120] Moreover, according to invention of claims 4 and 6, the assay system of the gas piping 
system which can perform flow rate assay strong against a ripple, a noise, etc. of a pressure 
gage with a high precision is offered. Moreover, according to invention of claims 5 and 7, even if 
there is change of the flow characteristics of a massflow controller, the assay system of the gas 
piping system which compensates this automatically and can carry out a right process is offered. 

[0121] Moreover, according to invention of claims 9-11, the assay system of the gas piping 
system which can perform highly precise assay of the existence [ isolation valve ] of leakage is 
offered. Especially according to invention of claims 10 and 11, the assay system of the gas piping 
system which can perform assay of the existence [ isolation valve ] of leakage for every gas line 
in the pipe line by which two or more gas lines were put side by side is offered. 
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Wfi & W «> -CiS x. fcB#&T*ft*©H fcllSf h ^mr- h 

T@ofcB#,^T'^coii:fifiw^ii*M*®iii b-crts-r 20 

53Mrt-*>3„ bT'ft*<fiBBa s 56J£i"5i:. ft^l^- 

[0 0 2 5] »*«5kff5*Wli, Bft#JSlfc^bg* 
X-fcot, WE^^n — 3V h a — y<DMtt#f (CfflS 3( 

^'^s-r-sr t&w®b-tz>o znxma. we a) 

[0 0 2 6] CWgWlCtfttf,- #*£fl^<&&*>-tlf 
B#^-v y. 7 a - => V V d - 7 b fcB#^ Id * T SJI * 

<dx\ %<Difcmwt , &tf$z%.£h<x-rtit>>Wifc£ftz>o M 
<s $ n t ie l v * a * m. » -e a * e t * ros ft sr^tr -r s 

-5 t y°v -tai-* ys<x<nfamzM&^%R&1~ i %i&fc 
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[0 0 2 7] »*JS6^«53BWtt, f&l 
TSttttiiro-^ 7. 7 a — 3 V h ta — y t £{I #7. y ■< V 

fcot, WE^T-.^n — 3^ Vn-y<DAWt$LW.X-<DB. 

t>£m\-fz>&mzm*-. BWBJBiaE*#*wiiWE- 

^ ^ 7 D _ 3 y (. D _ 7 £jg Ltim bfc # WBETJfg; 
T mlEffiTD W-CMS b oo-e wm^fit SrBf Sro «pBI IB 

o mx-fyyv ^^b, ;©fy7'!)^^ai^^^ 

9 biJbE-7 * 7 o — n y h d — 7toi)E45rj^Si"'5 - 1 
W$.t-fZ><, Z<DWfil$. WE (2) cDiW^it^+'S 
tz$><r)h<nxhZ>o 

[0 0 2 8]':©W-^7o-3Vbn-7»Si 

7'p-fc^5 : -^y/<ffl!llCgit4x5S^S^^'5o ^rbT^. 
1 jiWr#4-PflbX7°o-fe^^xco^?r^ot> SI^SP 
^rolE^ttlft^lcT***. ^offi73<7?f6T«-7^7u- 

[0 0 2 9] * LTE^ft^m^iliBlTJEW^fflMPSX 

a, i \cm^x*> t> , (fiHrt-c^-* ©^fflWu-^-r s 

5 0 Jit««iH»*3£*ief4, A*Wl-«^<75 2ji'9^fo 

HC*l?EE*ffi:TIIII*6t»Tfcro«tf i t , Wt* 
5 0 b-C*t^ll^56^i"5i:> ft/h-S5jfel-J:9 

50 fc', **i,KJ:9a*>lcftft4tt** s ttl*-* : . tt/i, '> 



11 

[0 0 3 0] »#Jg 7 1^-551^(4, WmmfttZO 
TiSn.MfO-^zyu — n y h d — y k&iffiz.tcflxy't *s 

-tr 7 iS 7, £ m& -t 3 U * BE <ff Ik n tkfe * ft b *s * T ^ X- 

T Sr-^ * 7 n - 3 y h d - 7 <75©{i-B#l-mFlE)I^tt-r-ai| 

SSHtt, MIS (3) <7)@lft£iiJ&-t3fc*ro'b<7)T-fo 
-5,, ffi#«6<03§fljU&^£fc>-trcfc4i\, 
[0 0 3 1] -<£>3g9ltc4ftl4\ tfxffit^cD&^if 



30 



# < t£itz-??-y c — h d — 7 4 i^^tf" 
[0 0 3 2] «|3Wl8»C«5*nr±, »*«6ifcfi» 

#>K 7 -5 # * sat ^ 3£ •> * x A -e fe o T . 

fc^-CiwfE (2) *fc(4 (3) OBWS:*»a-fifcft<0 
[0 0 3 3] rC0^WC-v^7n — aXfo- 7.£>fttfl: 

5<7)T\ ^»5*>fSUlWr#i:-v^7o-3^ 
hn-7 i<7)P B l«g|5#;!>^7 yfrh<nm%W. 

-7770-3:/ hn — 7 coitifiiltfic-fcWx* h 

LTr* h#*<0fll«lfr«rl6oi, Si£lS5#<7>JE;fH4&* 
d wtf-fflfSlc 4 "9 . W*^ 6 * fcttflftfl 7 oJ§£-« J: 



40 
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&Jo. w^T' rr7b#7j t^LTV^coH, 7°Pir 

[0034] s**«9ic«5«ifltt, miMm^tt<D 

Tffim<r>&mW8i# k iffix-tzitxy J LX? 
u±xtfxMfrby'a-ty.?-vy/<\z-y , a-txtfx£®i 
mir^^^U^n^^ftb-y^T-^Xh^X, milE 

Tz&mx(Dffimmt)fr<D^m<Dmt\z£<9 tm% 1 & 

[0 0 3 5] C»%^t?^l)g»f#roji^S«r-f?> t 
#14, *-f,'*lji»r#«:PBC*LTlia36»#4:ffl^ 

H5 5> (D 7° a -fe * 1J x & :/ a -ir 7 f- V/ Mil I £ -f- 5 „ 
(DftMxmmi- 4 o EE* W- fc «t 

[0 0 3 6] ^©^Wf#<75«^^Sr1-5i:#l4, * 
f ^jgWr#SrH L"C^ l JB»#feBlv>T., 

7 a - 3 y h d - y (D{4Kl4ffi73f+ 4 9 -h«fi<WC- 1 T»£ 
«-C 1 4 V \ JE^j W- 4 *) ±MM\^ 7. 7 a ~ 3 y K n - 
7*Sil4fct#(4, BljjUil-tWSRWfca^b-tt-C 
-7 7 7 a - 3 y h a - 7 C0»Scft^£* ^TtB* 4 5 K L 
Tt4v\ ^W^lC|fi*Jl4*/il4lS#JS5(0^0 

4 *) jfc*Jgfefto'r 1 4V\ ffi*f+4 f9 T*«K:^^7 
50 0-3 hD-7SrKttfct#t4, IS*iS6*fcl4M* 



(8) 
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§tjftJS8<75<fc?l£7* YH^74 V^Wd)Xh^\ 

[0038] %%im. i o \cmz>%w\t, m i mffift** 

7 7-f vw£isic£,fc <9 T^KtStt <b*ifc#IS;£l0r# t , 
i|fl!Ei&l&ii»r#w Att'HiB-CtojE^ £|f $11" 5E7m i 

HfHa#mi«#iBtff5^ii»T#t^Cfc 10 

tttsXrofluEE^If wlf^ffiw^fcK <t 9 WSE** 1 'M 

(4) <DBWS-^1"5fc*<Ot>«)-C*>5. 

[0 0 3 9] r«)*WClBlJtWf#roaitLtfe5£S:i-5i: 

Kgl^&ffiEW^lKfitcU *<wRfeT*MB1-S. EE 
[0 04 0] HlgkJIBr^oSHxtfeJtSri - * £ # ri, * 

■r, ir^-rn*»io©^$-f ^jKiaaK^srBi**^ 30 

t <D FbI GO I £ * (7) # 7 7 4 V <0 7° p ir 7 # 7 M t >b 7° 

x 7 tzitSc t>Kj£ttw{gv>#7fii<7)7y7 7 -f y 

» # tana* 4 c -c v ^ t to Wr $ n 5 . 
[oo4i] z.<D%.mz.te^x , ^^7>7-r><oi^iii 

IS 2 %Br# fc4*»»tb*fCV^-CtJ;v\ ZnM&lUtm 
#Jf 2 t£<& .4 £ *fl^ t>TtX~* * y D ~ 3 y h 0 ~ 

JR4 *^liif*:^5<D«-g-<o«t p^SSrtToTfc J; 

[0 0 4 2] .;:<0#£lC» l*»T#ro«*Ufc)£li» 5C 
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^9>fVO»2jtWr#S:ffll^-Cff5.- ^LT, &7J*7 7 

£&E£i£Et Lfcttffi-C»ikJi»r#4rW C-CjftK+ix 
If, ^2ilff#roiiix1t^ 5 t:'t^„ -ftefrh, EE^tf 

[0 04 3] *7t. «-^iii»f#lciiv^tv'bjin7) S;, «c 

i#£t£fi, fc^^7-r>t?^l2IBf#S:M^-C^2ji 
Wr#SrPflC, ft!i<Dl-^TW#7 7^ >X|U 

7^ ^ol 2 

^»tntf*w*2ftBr#lctt»ix*sfti^ ! l ! i]Wr$tt5 

fc ^ 2 jiiiT# t >4 s is* <£> t pi ^ x- h z> o 

[0 0 4 4] Z.<r>%mz-&^X£ hK, ti-as»#K>A 
M4e*#^P^ii-f ?>^^ vt, h 

mmWr^t^-y hMWi#t(DmJli:fflttcW:mxft : ?o 

[0045] s»*jsi i \c&zmmi*, mM&tftkz 

4 VSrSft LXiticW7 s D-fe'7s^"7,iS/5^ib7°a-lr7.^-t 
v/^r J*Xh o "C, flftffi€-*Ua:jiWf#ro Affllffi* 

7 4 v t P^li-etu-eixSm b^fc^ 3ii»r#i . mrfB^< 
>- h^Wr#coAffl!lfi[BT*<OE^$rtfffl'|-f 5)f ^Itft Sr^T 

vnmWM, l HBr#*s J: t>*^SiiWr# t {^<D-f-<X <n 
U 7 7 Sff Em 3 JgKiT# t ffiie^ > h JiWr# t Sr W 

-r?.£ t^^mt-rSo ^rojgwHs itfcro7 ; D-fe77y 

7 SrSt 5 X h o T 7° □ -fe 7 ^ -V >v< ICS S * T'# 

7^7 74 v^StL-ci/^ twtcfcv^T, 1 OWE ^3 If 

-eafrsa (4) ■roawsr.^fi£-f"4fc*^>'fc«>'P*>5. 

[0 0 4 6] cco^BJ-eroiitvl^^fi. ®ife7 4 VSr* 
■ft, ^7^y©^3Ji»r#S:F^f 1-"*t©#*jE?* 

y©7'o-fe77y7^^^7'l' ^l£iiA-T5 £. t ti^ 
SfcHMfc^W yW7 s Dir^7y7c7)^--e^te'C*# 5 



(9) 
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[0 04 71 H mm#<nmtitkfezn otzit, * 

# t i^©jiWf# t <r>?$<r>%9iV>rfvM y. tfy 
[0 04 8] i&lg^»#oiiix&3££1-3 t # 14, s 

mft&xif'O' Y-mmftzmcx, ^-f^^tji 

tM&tt<ni£t>lt. Z<Dy°a±xtfx<Dmi&&.&X*±.%-1- 

mimm#zfflzxmm / A*M&<»iis.%Vim\z-i,, % 

(Dm&mmmzmtitffo^tnwi&tizfiK maimer 
m i %bftzm&\atz<Dfc&&mm-mfttf$L^x^ 

[0 0 4 9] - wSIWcio^-t, ^U^-y^ xnmi'M 
ter#<£>Tfift(8!Jt--v * 7 o — 3 yl n — y hixX^ * 

•&X-? * 7 d — 3 > h o — 7 (Ogtft^^^r t n]W<£ 4 5 

;cLTk4<, $ e>i:9i!|tJS4-* fcil»#9 30 

[0 0 5 0] 

•yy.y J* 5 7 

[0051] \.%\<r>%%.<r>WM} I2ifc> %\<o%M 

B&iliS UTto^Ht 3 7|cW*&-tSfcfeW->^xAT'fo 40 

-5 0 ^aw3 7»±, ^m^^^enm^y^y^ 

nir*#*J4, CVDmtLX\t>y> (SiH<) , 
frxyj^ (PH>) , 67 7ftfy^fV (WF«) 
3-y^ >?mt LTI4&*;tf* (Ch) t 
^tt^ (HBr) 
[0 0 5 2] ^7^fy23A 1 2 3BJCI4, ±MI 
7)>fcmiCjg®r# 2 5 A, 2 5B, 7^7D-a>hD- 
72 7A, 2 7B, l»r#2 9A, 2 9BASEI^ilt 
1^5. ;;tv^7o-3/'Fn-727A, 27B 50 



*RM!¥ 9-184600 

14, #7°n-t?.x#;2.A, BW»ici;f8g<HT9 i><VXh 
5o -tLT, ig$r#2 9A, 2 9B<0T»S{BIIT'^^7-r 
V23A, 2 3B^f 3 Hc-g-g£ LTKLSIf 3 7 |C 

EKSft-O^. JIWf#2ltt, EEttS* P lc J: 9 ft* 
1~54 9lc $fh.ti3 9 , *«)|&»lftf^Srtf 5 y u / W K 
1 9 7i s (ix. PjtiT^S, 
[0 0 5 3] *-&W3 1 li*3»tSJi»f#2 1C7)± 

rM'll£l4, ffi^-fe^f-i lRtf^ h7^y3 3#gm 

btvTt^o mfi-ty-y- 1 1 (4, A-&W3 i i*ko#;*.J£ 
s&aMt 3 7^-<yh7'fv3 sw^Tjicii^jK^T 0 -^ 

[0 0 5 4 ] .-t LT^<75j/^->^xA{i$l]p^i: L.t, 

jtt**=* y y^v^fi i 3 i*©lfi8lB-efc5* 
flj3yFD-7'l5i.^ffixt^5. *flf3yhD-7 

.a-nfcot, ROM, RAM^SrJfi 

*-g-t?*'-c«^ § *i-cv»s. mfia y y ? -f -ywf 

1914, -<D*fls:3iy hn — 7 l 5 0Qlf^-tc4 

ftP£>iiWr#2 l — (D'i^^fio J; 5lc/ioT^5o SSS 
1^^? U y^fAl 3 J4, •7^7P-3.y ho — 

7 2 7 A, 2 7 BCDefc*&/t£Ttf ? fcfeW.tW^?'*) , 

&t)±>-ti i ©l$ai #*3'vh'p'-7i 

«t 5lC^oTV-5. *f|:3yhn-7 1 5C0^^i?lc»£ 

i*=? i)ym7Ai 3 e> y w y '>c hwwy*i 9 

= ^ y y/WfA . 1 3 ir^($:=i^ ha — 7 1 5 irl4li 
*~ hff «R 1 7 -e*«**fC*i 9 ; 
i£ 7)5 T" # 2> 4 9 IC ft o X l *S o 

[0055] z.<niJ*y*y ^<oMttWR-$Z><> z.<d 

7.70 — 3yhc- 727 A, 2 7 B <n>W\,M<kfe*?Wfc 
#2 5 A, 2 5B, 2 9 A, 2 9B, 2 1 GDif ix#i£7)5 
®^(7?7'p-fe^W)^il4, 3 7 T**?f fl£ V 

x^fcBfell^ 7^y^(0«t®?r/jfel-tij^-e$)-5c y 1 

D-fr7 7y^ASrfflV^^ffiT'*>4xf4*, iiWf#3 5$rP^C 
T^<^ h7-f ^3 3 SrS^T'JoV^-C, ^ir#2 5 A, 2 
9A, 2lHI^Utt-7^7D-3yhD-72 7 
Ar^fi^SflLoo, 7y^7^V2 3A, 
3 1 $rgft LT^ffiW3 7lC7'Dir^7yXA^^AL, 
WlfeoWMteft 0o -fvZXtfXB&mi^femX'hfr 
\t1Jy-y-iV2 3B.^ov^tlRl«OlSf^trfi l V^*0:ffltt3 
7iC7 c n'-fe^j9 r ^BSr^AUT*0 : a«rtT9. y"n-fe^7y 
^A, BO^Srfflv^Sftiai^-CfcS. 
[0 0 5 6] *|CiiK*tji*ftf^lCOV'»TlttW-t-5. 



(10) 
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[0 0 5 7] «Stt£Af^«rff 5 t # fctt, *f«l 

fiU, &®r#2 9A£PMI$r#2 9 B&fflb6„ 

2 5AtJi»r#3 5 (h b< 2 1 ) t £ 1 t>K 

^A^ixS^ 5 , v^7D- 3V ha — 9 2 7 A&QTffi, 10 

[0 0 5 8] ^ bTj£»r# 35 (t)L< 2 1 ) 

ZfflLZh, vX70-3yFD-72 7 AJ£lf£©Sfl# 

1"-5„ rrotf, 777D — (-p — 72 7 A {£ <fc 9 

1 1 compel! r {c±#-f5I±* Sr* b , II 
7lc^H-J:?&#-7-'£fi&<„ ZLXZcvmz tt-rxy 20 

p — h d — 7 2 7 AWjjftiifcWJ&'^So 
[0 0 5 9] l£73-fe>-i^ 1 1 ©ta^fi^ = ^ V 

w\mxmt)7 s -?i:y-y7v >?lx\,^ an9# 

BS.) „ ZLXfe&t, |9©^77©^ tjit^tt^J;^ 

[0 0 6 0] SK«Sfflw^tco^T15iWi-5= 30 
JgBr# 2 5 A Sr BB v ^fc tt«E** J b * v 5> *> 
[0 0 6 1] |5H©&Sl±fBIStSict£J: t>firv\ 2 at) 

Ht£/5 5 &< /fV^-Cftlll»S!c« 1 frb'&^X'hZtK 
mm -5 l:oixt'> b-f otBM^fc^±# bT V ^ 

tfO. 9 5) *|0«>Tjiax.fcf>*w4:f ©«SB8Srffi*HI 
WOJt^lSSfflt LT5t^-f-5o ^2W#|li(4, iSlCftln 
l±E7J ±#BH i m 7 O * Wftift li r < *V >«H IHK 
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£it £ V) ft t T 0 o fc b * © it fifi » ©ill £ {£& £ ffl <n 

[0062] «sHsau*j£Lfce>, ^w^fflrt^x-^ic 

WfflftibTfEftSttSrtt^oTl^ro-r', Z.tlt 

ttM-r&to-ebs. mmmmmtit^xmitvx^^ 
tj:<^(D^t7'o-t^(Dmwi^mnLx^\ mm&w 



mm.tit-<x^.itLx^^m^\at^^yo-='yho 

-7<Dm& ! &&\Z-&Wlfr£.CXV^Z> Z t \Zf£Z>(DX\ i 

7)5?at b t4-f frit £ &My° a -fe * £ 5 t , )fr5E 
© p° D a /J5 It 4x * v vi> b t? Z> o 
[0 0 6 3] *^Sv-^ri^lcJ;5^S©ltg?rll 1 

0, 01 i©^57lcJ:9RW1-5. Si 0 ti, 
4^5 0 s c cmti5-7^7n-3y hn — 

3fe»*i: bfc^*t b 

t^77-e*)5. 01 0 T*(±ffi#^^lc J; < -ftb-c 
*5"9, *^->^-rAtcJ:5l^3t»JS^iSiV^i:?r?Pb 
T^5„ ailll K:^*^ 1 0 0 0 s c craffcS 
V77D-3V h o — 7l'-OV^r|5l1t(75pl^Srtf ofct 

[0 0 6 4] ZLX*mM<D&MXli£b\Z, vX7d 
-zjvYu-7 21 Anmt^miktfh o fc#-§-|--t© 
aEflsSrffift-*" 5 <fc 5 IClEftff #SrjH«Ei-'S <fc 9 bT^ 

•So i~t£t>h. 777P-3yt-o-727AMIif|i 

J: t» 
!) yf/^fi 1 SA^b^f* 3 ^ hn- 7 1 5 

tb5 (SntWa) „ fotW3yhD-7l5li 

n-7 2 7 a— wffitbff-^^SIIfib, ^*©^^»fc* 
-e^7 F ot7.?r^Ji£T^SJ: 51-1"^ (012+ffl 

b) o sii^©«j*it«toT«, gE**=^y>^->^ 

fj, i.3fv^7D-3yhD-7 2 7 ASriStgftHflb 
■t|W]1t0^t4rlfo-Ct<t^ (012"f©c) o 

[0 0 6 5] fcf£U 8K*«>lgj»HiS*\?>«)aE»Ji s *)*9 
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[0 0 6 6] WJ^ffitS&Tg-t'fe^ ^^^0 7, 

oT^5tf>-C, ^w^Srff 9«fttciiWf#3 5Sr^v> 

T, Yy4 >3 3fti|--#mL-C*5< co^J: 10 

[0 0 6 7] fcKU if^^iWl-o^TtftW+So 

^->^x^T*oatt^^lctt, ii»r#2 l oil 

t , Mffift 2 5 A, 2 5 B <DBtl,m^ t . il»r# 2 9 
A, 2 9 BWUM&^i^feSo 
[0 0 6 8] ±-fiil«r#2 1 <73Zt;Jx&5E£f&W-f 3o * 
-fJptfSJfttt^ LT$»r#2 l#.tfii»f#3 * 
Ltlffi#2 5A < 2 9ASrtt>(C^V^T^f : 3 1(C 20 

yn^^^^ASr^A-f-So - «> £ 2 9 B fctffl 

CT*5<„ if;^^7p-3y 2 7Alii« 

ir^7y^.Aw*^)iic*-t'±#-r-5„ 

#Lfc?>«#2 9A$rF^C5„ rwftlifi, 

wmr-hZo ~<ovtnx'i BSJgfttttu j£ti±yi-i 

1 w^tf(75jg:TW**fc t t "9 2 1 <o!Ui,£^£ 
[0 0 6 9] -f&fr^ m^fillC<ST^^V^«-g-lC|±jg 30 

/<3 7 <7>{SW-jItf fc, o£ 9F^CT^5li-f<75j»r#2 

w{gT^ia^ii»f#2 i-r^<jiKiT#3 5©ititfe 

T^5ii$r#3 511, T'n-fe^^-Y X/<3 7<73AP(CK 
ltfe^T^5ii»r#2 1 ttk^UT^T'nHr^SJig^lC 
Jo It •£ Fm:H» * L < <g < s a4l#i s £ C 6 ^Tb!H4 i * 

5 5rFfl^T, U^^y Yy4Vd> 3 fll^#t±i LT*3 < 

• [0 0 7 0] ^V^TjSWr#2 5 A, 2 5 BcOS^^^r 
K19H-5. *-f«{i)t^t L-C«#2 5 A, 2 5B£ 
t kiCfflZ, iilSr#2 9 A, 2 9 Bfci t>lC§K„ *. 
tz. 7^7D- a> hn — 7 2 7 A, 2 7 Bfit t>l-± 
BIMfclSKLTJbX. *U2»#2l.itllSI(r#3 5 

*H^t*>(/X7'f ^2 3 A, 2 3B> ^la" iff 3 1 1*1 69 
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Affile S*ifctt«gT-*>5. rrottlS-Ci BSSJftKU, 

A, 2 5 B692l;Jx£:#?£1"'5o 

[0 0 7 1 ] -tftt>*>. «*|SlC±#34«/«C^*&l-«ai. 
fr#2 5A, 2 5 B©vH'iifcfc«*ittfcv*4: J N** 

ti^StC±#^fcofc^-g-|C(i, »#2 5A, 2 
5 Brov^H^*fcH^**iibT7 > n-feJx^^^itA 
Lfc, o* 9Ki:-CV^tt-f©>t»r#2 5 A, 25B© 

j«$r#2 5A, 2 5 BCV^f ^ifclil^^lAL 

f;7 J Dt^j/X(± 1 v^7a-ay|~D-72 7A, 2 

7B^Ltff^ityti l <7>f+8iHiBlcM5frttfc* 

^ ^X7o-3>'Fd-72 7A 1 27B^tt,(C^: 
[0 0 7 2] i^tJI»f#2 9A, 2 9 B Wiitl^^S- 

mw-rzo n-rmm%ifttLxmm#2 sa, 2sbi: 

fcfcKHIt, *l«r#29A, 2 9 B^rt ttcF^CSo * 
fc, 7^7D-ay l-P-72 7 A, 2 7 Btet i>li£ 
BB««|CL-C*5<. -tLT*»#2 1 *fcii«#3 5 

fcrtv^-c^Hff 3 1V1 4rSNMi-5„ -f Z> t , 

tt*MfciS+#KT#ofcP>, J6Sr# 2 ' 1 J3 ± tWWr# 3 ■ . 
5 & 1 <b (' Ffl t So 3 (DftMK. Bt)± l l ^§+91 

BeSifegt, BE73ir>"9-.l 1 WtB^ffiW 
'±^-©^T»Cj;»)jtlft#2 9A, 2 9 B (DmtiZfefelr 

[00 73] r/ib-*>, m^m^±^tj:^m^\a-im 
mmmt±m^h^tzm^\at. mm#2 9 a. 2 

9 B<7)^i 2 n/5^!t«K7yS-iiLT7 , D-trX^X^iiA 
Lfc, o**»WPT^5tt1*©jS»f#2 9 A, 2 9 B© 

jlir# 2 9 A t 2 9 B (73V ^i" tlfr$.tz\*Mjjfrbl$A b 
■fc^nt^tl, ?^7o-3>ho-?2 7A, 2 
7 B4-S* Lfct(0-C'fc-5/4 5 , v^7D-3yhn-7 
2 7 A, 2 7 B^tt>IC^0H»t $*fCV^50T-, W 

[0 0 7 4] ±IBOjiir# 2 5 A, 2 5 B (DMivfelEX' 
tii»f#2 9A, 2 9 Bc7?riti1tST*t>, ilH^fc?) t 
WKfStifc^'n'l-, ■8IH©.fc5«)l4 2o.«)'JS»r# (A, 

Lj5»U, Jl»f#2 5A, 2 5BI:iiV^f 

4^t^i^^7!> 5 ^v^/!lSig»f#2 9 A, 2 9 B ictt'vrf 

5 A, 2 9 BSrfflC, ii«#2 5 B, 2 9 ASrBBV^lR 
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ii\ S»f#2 9 BOSlixO^SrBl^-Ct 5 e (A, 

B) £ffiKl-fttfit»r#2 9 A <&*fttt*T& 

5o «#2 9A, 2 9 Btctti^"Tixtjlix'i s *v^ig 

W#2 5 A. 2 5 BlC|iV^"f^*fcJ42X*^*^ 5 *> 

[0 0 7 5] EOJftMKiKH Lfc J: 5 \z.*mM<DWM\z. 

(W^^r^m ^7^>2 3A, 23B£ 

£«G$-B:fcft£^3 1<7)«t#2 1 <OA«cJBE^i? Vf- 
l l *WLtfX*:<r)&M<r)fcf)**:~#-f 5<fc o\z\^tc<n 

[0 0 7.6] fit, EE^fir^iM 1 om^fiSrfift*^ 

s^fiw ± 1 4 5 ft 5 < jev ^mmx^i^mm^ ± 

l&rrs <£ 5 ft >^ r A t Jtlfc LXf L < &7&lttl£t*M 
\,\ E^irViM l o^ffilcy ry^/u*s*>5 J: 

5ft»£^\ y^XiSfc5«t5ft»^tS!»Sftft)£ 

[0 0 7 7] ifc, (E^jir^lM 1 co^WiHSrKSES 

<^S5lRSrS"t- 5 r fc ft < ^o-tHct 9 £ffifc«lJ*-C 

Wife\C£ 3 KDtbftHmKlZftoXh. 

x^*>s<3 7\zmi£tfx%ifc1rz tft<#tt}T*^5 l b 

[0 0 7 8] ftio, -**lS^f8tt**WfclRje+5 fe 
yhD-7, Stl*>V^\ztoKX&h\z&mic1&ZX 

y h7«f ^3 3£4SH&Lfcl22tf>J: pft«^H- LT fc, 

[0079] 2 <r)umm^m 03 c, ^2 co^jst 
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=rM%. QiJ^y-i ^2 3 A, 2 3BiS|[4Lfc**7 P 
(Dt>(Dt&teZ>tf\ Zti&Mttti&ffl-X'tbZo tZXr 

ft&&\cm^xmw-rz>k, &^7^y23A, 23 

Blc-t^ttJiBr#2 1 A, 2 1 BtfKttfcivCi^i. 

Sfc, 7^7D-3yhn-72 7A, 2 7 B<£>ittt£<£> 
ji»r#2 9A, 2 9B#ft<, \Xt>*)\£&$*7'(>2 
3 A, 2 3Bt^Vh7^>3 3 b<»Wfeffiffi\z%:ifi^ 
^iiW#3 9A, 3 9 B^Jt^ix-CV^o tLTE* 

10 irv^l 1 (Oftf+fifcBtt,. ^>7^3 3coJi»r#3 
^yhP-7 l 5, Ste*^* y y^y^r^ 1.3 

[0 0 8 0] ZfttfXi/XT^&mft&WiW-fZo Z(D 

ny|>D-72 7A, 2 7 B tOSKH$^ji»r# 2 5 
A, 2 5B. 2 1 A, 2 1 B^aHtftJE^ffi^fcSo-" 

iiftw^o-fe^ttmiv »#3 9 A, 3 9BSrBaCT 

20 25A, 21A^PI^T^LT^7P-3yhD-7 
2 7 A-C^SIE*S:9ISELoo,. ^7^ V2 3 ASr^ 
Efe LT«LSW3 7 A Sr^AU .9f)E?>*0: 

'aSrtT.^o T'nir.^^BSrfflt^S&a'Cfcttfi 
-f y 2 3 B |CO^TPim^^*tt^«ialf 3 7 [c:/ p 
•feX^B«:3|ALT«La«:fT9o /Pt^^A, B 

[0081] m^m&femmc^xmn'rzo zz 

X&TXyv — ^y F p-7 2 7 A<OifE*jfc5££fT?t& 
^|COV>TfftP^t*5^> ^7P-^yhP-72 7B 

30 <7)jlEfl:^^tPfil"efc5o 

f^i: LT, -iSWr#3 9 AS:ffl#J6»f#3 9 B£PflC£ 0 
Jg»f#3 9ASrfl<^t BE^irViM l tt^ttffifiS: 
#^7^2 3A{Cigii^ii-. ^»f#2 1 A^Aifit 

9BSrPfli:2)^«, 7 P Pt^^A^5^y2 3B 

\£mx~rz><n*Vi<tz.}hxhz>o ^Lxmm^2 5 At 

||#35 (tU<ttJ6»r#2 l'A) irSrt tlcBB< 0 ' 

40 A^tlS— -r^'7o- 3y}d-72 7 A-£lft'<0'iSB 
^H«S{CifiVM6ffitftoT*3«9, EAtyfiKOffi 

[0 0 8 3] ^LXmWr#3 5 (t)L<fi«#21 
A) SrKLSt, -777P-3yhD-7 2 7A»i^ 

ft<oj£X&yti±xjfx{z.J:t)%<n m$1£ \z it -f 

±#-T6 0 r(7)tt, v^7D-3yhP-7 2 7Al: 
ct<9aLft^^J$tl5tOT% )±^f4^^l-Ji#-r6 0 EE 

50 <D-c, »i<7)3ljSS^ffi^»^^N«l-ia7(OJ:5*^ 
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^V3 3ffl!l^ffiLT*3< «)#J:V\ 

[0 0 8 4] -trotftjferofflMBHu » i roHltw^tl-ctt 

WLtKDtmmx'vam*-? v sv-s^t-j* i 3i£i?> 

<S#4^ffi (0 9) , ®n<fct<r>V<M> SifcttuE (01 
2) 4rtT oii<DX*hZ> B 

[0 0 8 5] ^nttSfcov^TlftWi-*. 
fT9^-£-t--o^-ci&iK-t-'5;a s , ^X7^y2 3 B<r>mix 

&£<bPti~efc5„ ^LT#X7-<f ^2 3 A<DlitU&S 

Kli,.JSRr#2 l AcnmtiWifet, ffiUr#2 5AO«Mx 

v*-f*t 3 9 A£ffl^T#X7-r 

^2 3AM/F7-fy3 3 t £igil£-t±\ .-tL-C-JSW 
#3 9B5:f|i:T^7'fy2 3 B t^h7^V3 3 
t %9}<9ffi.LXff 5. 

[0086] i-r jetor# 2 1 A©mit£^aB)it5. 

*i*Jp«B*f^t LTJiir#2 1 A&t«SWr#3 5«rH 

*LT*»r#2.5ASrBBv^T^^5<f ^2-3A{C^ 
o.-fe*#*AS:2iA1~S. tfc;.^70-=^hn-. 

7 2 7 Att^BH*ffi^L-cifj<. -TZb. fclrtyVi 

1 <ojt#{fi^7 ,> p-fe^7yxA<o^ffiic4-e±#-f So 

^<fi*s+^lci# Lfc P>jiW# 2 5 AS:IBC5» ^<^> 

2 1 AWiiti^^^-fSo 

[0087] i-t£t>h, m^imci&Tfrte^m&iam 

#2 1 AJcSitasfc5 4:WWf*ix5. r rT'M&lcii, 
l%^i$.<D&T<nmmti v MWfft 2 l -eft < J6»r# 3 5^1 

■<VZ 3±fcSWkftTl^5JiWr#3 5 ^^#3 9B 
li, 7nt^ft^3 7<DA0lZ.W-tbtlX\t^'MWi 

#2 1 Atit^tLxmyo±7.mw^ci6i-f^mmm& 

[0 0 8 8] ^ ^T^W* 2 5 A wStvtt^SrlftP^i" 
l$r#2 1 A'*fcW:ai»r#3 5 ^Pj3V>T^^ > 2 3 A 
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72 7 A«^^ffilcL-C*J<o EETJ-trVf-l 

1 ©Jt/fl^SSI-fil'MSEJT'T^S. 

L7t<b, JIWf#2 1 A*»«fctrS»f#3 5 Sri: ktcmc 
■5. CieDlKflfl, ETJirvifl l <0ffl-8!|{fcB*£trt6B 

9 jgW#2 5 Atf)if;tx£1$;£-f -5, 

[0 0 8 9] m*ffil-±fM s ftv^£l-teig 
10 ofc»^IC»4; iiWr#2 5 Afcil L T 7 o 

fcStW»f§n-5„ z^xmmat, tt*fflro±#coH 

H^jiBf#2 5 A7?&< ji»r#3 9 BWflB*bT'*>5'5rt& 
tt^fc^o W>L'<yh7^y3 3 jhJC^Jt?>tlT^5 
jg|gr#3 9BI±, •7a±XtfX<D7jy±\Z.Wttfbft>X 
V*5*»r#2 5 Atttf5LTH7'n-fe^||SSa#l-43l7?) 
HIPBIfi«'***L<te< . if*u)5£.C5 WtH4t)fr«)»ffi 
.v\ jg»r#2 5 A/0^JiALfc7 s n-fex^x»4 x 
•777d-3>'Fd-72 7 ASrSft LXS.tl±>-fl 

2 7 A^^^S.t$ti-CV^wt% W^ra)Hli4v\ 
[0 0 9 0] W±i¥*ffllcgi^ Lfc J: 5 tc#*Jfco»fStc 

#-5 fctf*?^ :>2 3 A, 2 3BO 

JiWr#2 1 A, 2 1 BtOAfflMiglCilii-rS^V b7-f 
>3 3±tcJE73-fe>f- 1 1 £Sl:«tT*<D&BWI£7J£r ; e 
~*-^3<fc 5 liU/cWC', #-777D-3.y ho- ^£r 
ii LTfftlg £*v-5 tf^Cffi^i^&aiJ^-f 5 - £ l-<t 

30 flmf^i |Wlltlcffi73-fe 1 1 roJt^ffiSrsS*^^ 

SrSKlWf-iftiEL-t, IE LV^^»it*-r-*7'a-fe^Sr^ 
tf -f 5 - t A s T* # -5 t> T- h Z> „ 
[0 0 9 1] EE73-fe>"tM 1 OlxWifiSriiiffi* 

\z£*)&m&i#(oM1xtfifei:-fZ>£o\zLfr<DX\ mi 

40 S/4 5 "C# -5o ^(C, X 7 4 is Z b M&$L\Z.Mtl&i& 
[0 0 9 2] ^iblC. ijfLft^^tjin^^t, tt3£i-« 

nswe, $>Z>X*7j yx-ffibfrnfcfe&LX^^k 

it. h7-f^3 3^|5(-t?>ixTV^<75-C% l&iElCj; 

50 ^WrtSB^iSiEElC^o-C'b, 7°c2-fe^^-lr^ 
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[0 0 9 3] <c*J, .*3llfc«)^*tt*38WS:-R3&i"* h 

-T 6 /<- v 5 7 W > & ttAP-f 5 r t £$»f ft v\ 
[0 0 9 4] [MS 3 WHJStfJ^fi] EI41C, fT3 

©Iilcg5^^->^fA©i)SSr*t„ z.<DD*i/* 10 

T.M4, §^fX7^y2 3A, 2 3 B^atiCLfc**^ 
u -fe * ^ >v< 3 7 ICS o T I ^ <5 &T*MS 2 O^JfetOJKB 

-^7-/>4 1l± v #^7'fy2 3A 1 23BlCio(t 
5v77D-ayhD-72 7A 1 2 7 B CD AfflH^/*— 
•^7fJ)5N, %V 4 VX'h^X, Jfi9r#4 

=?4^2ZK, 2 3 b t <nm&®m iC%tl?h,m&(# 4 

5 A, 4 5'B*SRItbJvCl*S. -<Vh 7^>3 20 

3^ftV^t(C(¥l/^ji»r#3 5, 3' 9 A, 3 9Btft. 

4 l±WiiBr#4 3<£>ttHB!H£Ei SftT^So frfcEl^ 
l4£«&-f<5i^ *#3y(-D-7l 5, ffiti:^--? y >- 
f>77Al 3^(D$iJ^^»±I^--efo5 0 
[0 0 9 5] Z<DtfX-y-XTl»<Dmi¥*nftW-fZ>o ~<D 
1J7i/7T^iy, mi£<07'vtxW)ft<Dmc-??.7v — 
3> hD-7 2 7A, 2 7 BCDgt*^£^iillf#2 5 
A, 2 5B, 2 1 A, 2 1 BW^n^^BTtfe'^fc^o 

mftnyvkxmmi, mm#4 5 a, 4 5B&Eflc-c 30 

&l^-T, ^n-fe^Tt/^A^ffl^S^a-Cfottli, 
2 5A, 2 lA^TtLT-777P-3yhD-7 
2 7 A-e^^^*5riSS Loo, #7. 7 -< ^ 2 3 A&S 
SLTfttaif 3 tlrT'n-feX^/T.ASr^AL, ffifeV®: 
M^'ai* :/p**#*B.fcflH^5®a^fc*ili#*7 
^>2 3 BICO^TlSimwfM^m^aif 3 7(C7 p d 
ir^T^B^jSALT&ffl&fT?, 7*n-fe*#XA, B 

[0 0 9 6] &lcj^l;&£lM1^o^Tt&i5!1-5. r r 
Tii-^7.7n — 3^ hn — 7 2 7 AcosfciH&S&fT :> 111 40 
•g-{CO^Ti5il^1--5^^ ^7o-3^ho-527B 

[0 0 9 7] ^S&^ft^&fo i: #1-14, 4"f 

Lt, jgW#2 5Afci»M 5Bi£PflL, ii« 
#4 3t»#4 5Atit»r#2 1 Ai«<. 
4 5 B5:PflC5<7)li, ^7^fy2 3B tc'<—*S74V 
A\i)^h^n^Ttz.t>X'h^ 0 ^EW#4 5 A£P*I< <£> 
14, #7,7^ V2 3AH-^7^f V4 lt£igii£-ti\ 
7^7n-3V^D-72 7 A«7) Aft'Kig"C5ffi^ £J£ 
^-fe^lM 1 -?f+ai|-C*£5<fc oiClrZfcibXhZo ^<r> 50 
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v^T.N* 1fi'<—*s7 <<> 4 1 fch13^7 4 
y2 3AlC^$tL, ^7D-3VhD-72 7Ai 
7 ? D-tr7f--v>/-?3 7 t L-C#M^^5o 
!§T% stci;d 5 £5tt-3*T'Ltf<b<#o 0 jjM^gcJtL 

fcttST'(4, J£X±yVl U4/<-v#7N 2 
^jf^LT*; 1 ?, #77-f V2 3 Aia4-r77P-=^ 

h d-7 2 7 Arosaiic^-^^N! 

[0 0 9 8] Z LTjiW#4 3 £P^I tt^-^^ N: 
7D-3ybD-72 7AMi:'C^-^N ! 

^[c#^§*i5»T% mt>±y-fi 1 coti*ffii4^ 1 , 
H6wj;5ft^77^#e.4xs 0 t<Dy7 7<Dm®itm 

7 tDm^tiiim^TA^Xh^K ^7n-3VF 
d — 7 2 7 AcocKftSr/T: LTV ^-5 ' i: Ic^fr >9 I4&^<7> 

^2w^is<o^.TWLfc»tpi«-t ; -. 
8) v ^mmw.t(o]tm. i«i*iE (012) ?rff9 tw 

-Cifc-So ft*3, - CTi4^-v>^^N 2 ?rfflV^-C»£*^ 
fe*:fr? ^.tt LtztfK 7X3^7,117. AX^Mk^iT^ 

z.t^»]mxhz>„ . 

[0099] ^^icov^T^-r^o 

T-A-t:-roiitl^£l4, U774^2 3At 2 3Bit'9l' 

::tli^7'(>2 3 ACDifft^^S: 

^^tlSHt'Cfo'So ^Lt^7-f>2 3A«itl^ 

left, »#2 l A(0«n*ft£i v J6Br#2 5 A<DMti 
WUEbtfh*), ^-fttt>^»r#4 5 A4rP^^T* r 7.7-r 
>2 3 At^7-fV4 1 *L.-Cii»f 
#4 5 B?:PB ZXH7-7<<^2 b'<—>/7 4 'sA \ 
tii^'OMl'XVfOo 

[o i oo] S f llf# 2 l hcom^^Wnir h o 

turmffiWifck Lx'Mm#2 samc, iir#43^ 

f^#it»r#2 1 ASrP^LT, ^7^y2 3 Artlc^- 
v ; #7N2 Sr^A-fS 0 7X7D-3yhD-7 
2 7 A(4£JW!Si: L-r*5< 0 C(0^SlT-lE7]-fe>'-y- 1 

^LTii»f#4 3£PflL6£, ffi7]-trV 
fll (7)|fpH4@^-g-ii'®ll^jiiiEoMS;^lc$4xfc 
^ffitft5„ ^<DftMXl BltML E73-feVlM 

[oioi] -f&fr^ ii^filci&T^ftv^^tciiig 

»f#2 1 AIC?ini4ft^i:WllT$n, ^^WlUST^fc 
ofci§£-KI4, «#2 1 A$riiLT7yX/457- n -t?7^ 
^y^3 7 <75{il-iltf fc, o4 >9 ffl LTV^I4T WjfiWr 
#2 1 Alc«tV/!> 5 fc5tliJWr$ttS 0 Z. ZX~M$S\U-t. 
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ra^*»ffiT<Bfiil8J«6»r# 2 l -cfc<J6»r#4 5B© 

aBrt6ttt*©»ttv\ ii#2iAH^* ! 

2 7 A&SS) LXS.tl±y-f 1 1 0>fH9Hi©lcfcji£*i 
5*>»t^*S, P-3 y h d-7 2 7 Ai'iB^i 10 

fcSft-cv*3<D-e, »traiai±*v\ it,'::^ 

— v^^Ni £rfflV>Ti£»r#2 1 AWiltLf&SSrff 0 Z. 

[0 10 2] ^V^Tji»f#2 5 A<Dmtlfefe&ffifti~ 
■5. *-fflSffll*f^4: tT^Wf#2 5 AtJi»f#4 3 i£ 
BID* ^rL-Cii»r#2 1 A^m^^X^f ^7-0-2 3 Art 

2 7AeirittitL^<„ -rsfc, o-tyti 1 

fcbJiWr#2 1 ASrBCS. ^rottfctt, j£75-feV!M 
f^„ ^©ftiti BggEtlU S7ityti io 

[0103] lt^teu:±JW*fc^»£ , fcliai 

ofc»£fcl±, i£»r#2 5 A4:»L-C:/n-fe*#*asi! 
ALfc, oS "9F^DTV^ttT©ii»r#2 5 Alcifti^ 
fc-StWW^tlSo r^T-icSl-»±, m^ffiW-h#©^ 30 
Ba*j6»r# 2 5 AT4 < J&I8t# 4 3 4 5B©fi 

«5An»clR»tP>tiTV^5il»r#2 1 AfcSfc0JtWr#4 
3 J £>ii$r#4 5 B»i, /<-v??'f^4 l\Z-mifbiXXi3 
V) % -f d -fe * H»# |c *j (t 5 ffl # * U < (6 < , 4 

[0104] £JLhl¥»fctt91 Lfct 9 (c#§Ufc<75ff^§t- 
{?.-5#*->*xA-eii, #^7-(>'23A, 2 3B<D 
7X7n — 3> ho — 7 2 7 A> 2 7 B WAM&IE^ill 40 

m-f -i s 4 l-hlcEE^-feViH l^aStt-C-t 

1 1 ©ffi^t&fifcft^* y y^7A 1 3X^77" 

Lfc©f, im<ni±t)-z>"y-x&-?7-7v — = i > 

[0 10 5] JBE73-lr^iM 1 <7)®fl-{£tt£iiiJ££ 50 
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1, ^2(D^Jfe©ff^©^tl^^l-iSi^l-^ 0 l 

[0 10 6] fcfc, **16©^16r±*«WS:RJfei-«t 

^7D-3yFn-7(D ItimtfLWi^rfr h 7° a -fe 7. X 
/<3 7 4r>M^^ LT#fai-5^V h7^V£W!lH"5 

za^y^ ^x<nffibfr<vfefekt&<ntf*7'('yX'<D& 

-f a -t * t £ Mr L X MM X £ -5 #1 £ /4 s fe 5 » 

[0107] 4 roSJgwfl^SIl @5tc, Wi4inni& 
mm \U% Z> a * "y * f J* v> * - © ^ -> ^ 

Pt^f ■ry^a 7icSo-c*o'9^^7n — ay bo — 

72 7A, 2 7 B(OAftl|l-ffi7D-fey^^K:lt^tvTVV-5 

4^4 \1tt£^&h%t13 ^7 4 y Z 3 A, 2 3 BZTtlC 
OTu^fivBtS^y-f 1 1 A, 1 1 B^JtP,tl/Tt>6^ 

Wf # 4 3 -^ii W# 4 5 A , 4 5Bt'iV\ ffi7D"fe 

[0 108] -W^Xv-^^AWifc^SrlftK-f-So -© 

3VhP-72 7A, 2 7 BWjlEftlft3£ J ^ifi»f#2 5 
A, 25B, 2 1 A, 2 1 BfOf^timt'feS. 
ii^wyn-fe^lhmi, 7 c P-t?^7y^A^rfflV^5^:aT' 
fotttf, 3l»f#2 5A, 2 1A*I^TtLT7^7D 
- 3 y Hp- 7 2 7 A-C^^iSEft^PS L^><>, 
-TV2 3A^*LT^Slf 3 7\C-7°a-tXtfXA*m 

XihK&H^yJ v 2 3 B (col ^P*K©ftf£fcfTV 
S«f 3 7 Icro-feT.Ty^-B^jSALTfeS^ff 5= 
ir^Ty^A, B<0^#$rfflV^^at^Ilg-C*fe^ 0 

[oio 9]'*icj(ei:«i^«imwO^-c;fftWi-5.- 

T1i-7Z7P-3>' ho— 7 2 7 ACDijitlkl^SrfT?^! 
^-|CO^-Cl*[!f!-r5^, 777D-3>hn-727B 

<Dmm&j£h<mmxhz> 0 
[oiio] mmnkmmviF^ff^t^Ktt. 

fftLt, iifflf#2 5 Ai:Ji»f#2 1 A t £P^##*7 
-f>2 3 A(C7'D-fe7.7y^A^9E-r„ w€» t # ©jjftfiti 
7X7d-3'/I-p-7 2 7 A<D^|jjgST-fc5. Z<D 

.xtfxAomtk&fi&ni'ri ; etTii»f#2 5 a* rat 
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X-?v"t*J3*A<nm§Z®.^i:, 1A« 

RmGlMfrbte-rXyv — zxV ho — 7 2 7 ASriiCT 

ftJfilE (112) SrfT 5t>WC*>4. 
[0 111] SftftSfcol^TttW-f - *. 

* icfffrtiZ* :rtii^7^ ^2 3 AcoiitiltS* 

fTpS^I-o^-CBtlJI-fSiS 5 , ^/X7'fy23BOin 
KI4, jiW#2 1 Aro8Wx|ft3ti:, il»#2 5 AWilft 

[o i l 2] ii"JS»f#2 .1 A©iiix«I^S:ttW-*-5. . 
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